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INTRODUCTION. 


The Review for August, 1895, is based on reports from 
2,737 stations occupied by regular and voluntary observers, 
classified as follows: 149 from Weather Bureau stations; 
35 from U. 8. Army post surgeons; 2,393 from State Weather 
Service and voluntary observers; 34 from Canadian stations ; 
96 received through the Southern Pacific Railway Company ; 
and 30 from U. 8. Life-Saving stations; international] simul- 


taneous observations are received from a few stations and 


used together with trustworthy newspaper extracts and special 
reports. 

he WEATHER REVIEW is prepared under the general edi- 
torial supervision of Prof. Gleveland Ab Unless other- 
wise specifically noted, the text is written ty the Editor, but 
the statistical tables are furnished by the D@ision of Records 
and Meteorological Data, in charge of Mr. A. J. Henry, chief 
of that division. 


CLIMATOLOGY OF THE MONTH. 


GENERAL CHARACTERISTICS. 


Low pressures and high temperatures prevailed from the 
central Rocky Mountain Plateau to the Atlantic Coast. An 
excess of precipitation fell in the eastern Gulf and South 
Atlantic States, and over parts of Missouri, Iowa, Kansas, 
and Nebraska; elsewhere a deficiency was reported. The 
accumulated precipitation since the beginning of the year 
shows a deficiency of 25 to 30 per cent in the Ohio Valley and 
Tennessee, upper and lower Lake regions, upper Mississippi 
Valley, and the northern Plateau Region. The accumulated 
temperatures show a great deficiency in the middle and south 
Atlantic, east Gulf and west Gulf States and Florida, the 


Ohio Valley and Tennessee, and southern Rocky Mountain 
Slope, and smaller deficiencies in most other regions. The) 
principal storm was the hurricane that moved toward the 


west-northwest in a nearly straight line from near Dominica | 
on the 20th, to the southern coast of Texas on the 29th, where. 
it broke up on the 30th. The stage of water was unusually) 


low in the Ohio River and its tributaries. 


ATMOSPHERIC PRESSURE. 
(In inches and hundredths.) 


The distribution of mean atmospheric pressure, reduced to 
sea level, as shown by mercurial barometers not reduced to 
standard gravity and as determined from observations taken 
daily at 8 a. m. and 8 p. m. (seventy-fifth meridian time), is 
shown by isobars on Chart II. That portion of the reduction 
to standard gravity that depends on latitude is shown by the 
numbers printed on the right-hand border. 

The mean pressures during the current month were highest 
on the coasts of Washington and of the South Atlantic States. 
The highest was 30.10, at Fort Canby. The lowest mean pres- 
sures were in the Rocky Mountain Plateau Region. The 
lowest was 29.76, at Yuma. 

As compared with the normal for August the mean pressure 
was decidedly in excess in Washington and South Carolina; 


the greatest excesses were: Fort Canby, Denver, and Edmon- 
ston, 0.06. Pressure was generally deficient over the rest of 


the country; the greatest deficits were Marquette, 0.11, and 
Quebec, 0.10. 

As compared with the preceding month of July the pres- 
sures reduced to sea level show a very general fall. The only 
rises were: Prince Albert, 0.06; El Paso and Santa Fe, 0.01; 
Independence, 0.03. The maximum falls were: Port Arthur, 
0.10; Marquette, Green Bay, and Duluth, 0.08. 


AREAS OF HIGH AND LOW PRESSURE. 
[By Prof. Frank H. Biertow.] 


An inspection of the charts of high and low area tracks 
for the month of August shows that the usual feeble convec- 
tional circulation of the atmosphere prevailed. This is due to 
the fact that in summer high temperatures extend generally 
over the entire Northern Hemisphere instead of being so dis- 
tributed as to show the great differences that are found in 
winter between the arctic and the tropical zones. The great 
thermic fall of the winter season produces impulsive dis- — 
charges from the arctic to the mid-latitude zones, whenever 
it exists, but in summer there is only a slight temperature 
seg: and in consequence only a feeble general] circulation 

rom north to south. The observed distribution of the highs 
and lows may be attributed almost exclusively to the influ- 
ence of the ocean areas and the northern Rocky Mountain 
Plateau upon the adjacent masses of air. Thus, on the north 
Pacific Coast an accumulation of high areas was found, and 
likewise on the south Atlantic Coast, another concentration 
of similar conditions was maintained. A number of strag- 
gling highs moved from the Plateau to the central valleys, and 
a few high wag areas generating in the central valleys 
moved to the Atlantic coast line, but only one or two in- 
stances occurred of a high passing from the Pacific to the 
Atlantic Coast. This is most readily understood by supposing 
that the cooler water areas, and the elevated mountain 


masses, are favorable in summer to holding denser masses of 
air above them, since the eastward drift is so feeble as to be 
unable to counteract such a tendency. 
Except for one hurricane and one Gulf storm of slight in- 
tensity, the tracks of low areas were confined to the northern 
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circuit over the Lakes and the St. Lawrence Valley, and pre- 
sent few features of special interest. The usual large num- 
ber of thunderstorms occurred over the districts of observa- 
tion, and the temperatures were about normal. 


MOVEMENT OF CENTERS. 


The following table shows the date and location of the cen- 
ter for the beginning and ending of each area of high or low 
pressure that has appeared on the U. 8. weather maps during 
the month, together with the average daily and hourly veloci- 
ties. The monthly averages are computed in two ways: first, 
by considering each path as a unit, and second, hy giving 
equal weight to each day of observation. 


Movement of centers of areas of high and low pressure. 


AV 
_ First observed. | Last observed. Path. | velocities. 
. | 
- 
3 | Ais 
High areas | © o | . |Daye.| Miles. Miles. 
3 4pm. 47) 58) 2010) 3.5 574, 
| 2p. 41 1%) 108 1,840/ 4.0) 19 
7,a-m.| 124/ li,p.m. 36/| 106/| 1,920) 4.5 427 | 18 
| 7pm. | 32/ 80/ 1,190/ 3.5 14 
47) 61/18,pm. 48) 59) 160) 1.0) 100) 7 
| > 42| 86) 31) 79) 1,690 40) 17 
X 15,p.m.| 49/ 124| a.m. 180) 0.5 11 
43 123/%,p.m. 73 3,070) 4.5 682) 28 
29, p.m. | 111/ 31,p.m.| 42 | 1,150) 20 575 | 24 
480 | 42.0 | 6,823 |...... 
Mean of 14 
Mean of 42.0 | 
Low areas. | 
45 | 104| 4,a.m.| 45| 77 1,620/ 3.0| 98 
6,p.m. 112/| I6ja.m., 47) 3,020/| 10.0 302 13 
7.p-m.| 101| 38| 100, 20| 3875) 16 
TL a.m.) 91 17,a.m.| | 430 | 3.0 143 6 
42 W/Bam 8 8 £20) 05 460 19 
B,pem. 61 8.160 5.0 632 26 
| 88) 42) 86) 750 1.0) 750! 81 
62, 104/2,p-m.| 8 1,060 1.0) 1,000) 
2.p-m.| /3i,p.m.| 6 | 1,700 2.0 880 | 387 
| 
Mean of 17 
Mean of 62.0. 
HIGH AREAS. 
I.—The month opened with a high covering the central val- 


leys, highest in Illinois. It moved slowly eastward to the 
North Carolina coast during the 2d, then slowly skirted the 
coast line, and disappeared in the Gulf of St. Lawrence on 
the afternoon of the 4th. As it passed northward it was fol- 
lowed by an area of rain and thunderstorms, beginning in 
the Southern States, and generally covering the Atlantic 
States on the 3d and 4th. 

I1.—On the first day of the month a high covered the North 
Pacific States, which gradually worked southeastward over 
the Plateau, and died out in Colorado on the 3d. As it ap- 
proached the Mountain Slope a sporadic system of showers 
and thunderstorms advanced before it, generally covering the 
Southwestern States and the lower Mississippi Valley during 
Ps a extending over the Gulf States to the coast on 

e 4th, 

I1I.—This track of high pressure is hardly to be distinguished 


from No. II, since it began on the north Pacific Coast during 
the 2d, crossed the mountains by the same track, and dissi- 
pated in Colorado on the 6th. This double formation is com- 
mon to highs and lows, in the latter case being called second- 
aries, though more properly they are second formations under 
similar conditions, and yet really independent of each other. 
The lows thus produced are to be attributed to the action of 
two adjacent highs, but the highs are the products of the gen- 
eral atmospheric circulation. 

IV.—This isan Atlantic Coast high, first concentrating over 
South Carolina on the 5th and moving along the coast to the 
Gulf of St. Lawrence by the evening of the 7th. It seems to 
have supplied the aqueous vapor, from its western side, for an 
extensive precipitation in the Ohio Valley and the lower Lake 
Region, which occurred on the 6th and 7th, with many thun- 
derstorms, the weather also being quite warm. 

V.—This area, like II and III, was originally produced on 
the north Pacific Coast during the 7th, and found its way 
over the Columbia River Valley to Colorado by the 11th. 
Its descent from the Plateau was signalized by an area 
of precipitation that preceded it over the Slope, and espe- 
cially in the Missouri Valley. It is to be noted that these 
rainfalls are sometimes independent of any marked baro- 
metric depression, and must be produced by the direct cool- 
ing caused by the flowing of cool air into regions of higher 
temperature holding partially saturated vapor in the atmos- 
phere. It would be very hard to show that the lowering of 
temperature in these cases is exclusively due to cooling 
through expansion. 

VI.—This area can hardly be said to have had a definite 
track. It hung over the Carolina coast line for four days, 
7th to 11th, the highest readings of the barometer working 
northward till the afternoon of the 9th, and then settling 
southward during the 10th and 1ith. The weather was gen- 
erally fair while this dominated, but on the 10th, p. m., an 
=e series of thunderstorms occurred in the Mississippi 

alley. 

VIi-—This was quite a vigorous area that began in the 
North Pacific States during the 12th, and crossing the Moun- 
tains on the 13th, advanced to Iowa by the morning of the 
15th, where the central point could no longer be traced. 

VIII.—This was a sporadic formation in the Gulf of St. 
— during the 12th and 13th and had no features to 
record. 

1X.—This high seems to have formed over the middle Lake 
Region on the 13th, whence it moved to Lake Ontario, and 
then was suddenly diverted southward to the Virginia coast 
and proceeded to Florida where it disappeared on the 17th. 
The progress of this area to the south was the probable occa- 
sion of the very continuous period of rainfall during the 13th 
to the 17th that took place in the South Atlantic and the 
east Gulf States, being most heavy at some points on the 
afternoon of the 17th. 

X.—lIn this case is found another instance of a high area 
forming on the north Pacific Coast (15th), and after linger- 
ing over the northern Plateau (16th and 17th), descending 
to the central valleys, across the Dakotas, Iowa and Illinois, 
to Kentuéky, where it died out on the 20th. This area showed 
also a tendency to cause precipitation in its front as it crossed 
the Missouri and the Mississippi valleys. 

XI.—This area followed the preceding number so closely 
in portions of its path (20th) as to form practically a single 
area with two centers of highest pressure. It began north of 
North Dakota on the 20th, passed over the Lake Region to 
the New Jersey coast (2Ist, 22d), and thence turned south- 
ward to Florida, where it disappeared on the night of the 
24th. Like LX, this area caused some precipitation in the 
Gulf States as it moved southward over the Atlantic States. 

XII.—This number is the only one of the entire month 
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that crossed the United States from the Pacific to the Atlan- 
tic Coast. It formed in Oregon on the 22d, crossed the mid- 
dle Plateau on the 23d, the middle Slope on the 24th, reached 
the South Carolina coast on the 25th, and advancing north- 
ward, dissipated on the 26th opposite Delaware. 

XIII.—This formed in the State of Washington on the 
25th, passed over Montana and South Dakota (27th, 28th), 
and faded away in Nebraska during the 29th. 

XIV.—This area formed to the north of Montana during 
the 29th, and advanced to Iowa by the 31st, being more closely 
related to the circulation of the northern circuit that is now 
renewing itself. 


LOW AREAS. 

I.—This first low properly belongs to the month of July, as 
it is found in the Gulf of St. Lawrefce on the Ist and 2d only. 

II.—This depression began in the western portion of South 
Dakota on the Ist, moved north to the Red River Valley in 
the evening, to Lake Superior on the 2d, and thence to Upper 
Canada, where it disappeared on the 4th. On the morning of 
the 2d a secondary was developed over northern Texas and 
Oklahoma, the trough stretching to northern Minnesota, at- 
tended by some precipitation in the Southwestern States. 

III.—This low area appeared near Edmonton, in Alberta, on 
the morning of the 3d, passed southeastward over North 
Dakota on the 4th, the Lakes on the 5th, 6th, and descended 
the St. Lawrence Valley during the 7th and 8th, disappearing 
near the coast of Nova Scotia on the 11th. Its progress over 
the central valleys and Lake Region was characterized by a 
large area of local precipitation and thunderstorms, rain 
occurring in the Missouri Valley on the 4th, in the Lake 
Region on the 5th, in the Ohio Valley, the Middle and South 
Atlantic States on the 6th, in the Middle States and New 
England on the 7th; while it lingered over the Gulf of St. 
Lawrence during the 8th to the 11th; it seems to have caused 
very little precipitation. 

1V.—This storm area originated in exactly the same place, 
near the one hundred and twelfth meridian in Alberta, as III 
on the 6th, and pursued the same track to the Gulf, where it 
disappeared on the 15th. However, a branch, IVb, separated 
on the afternoon of the 7th, which found its way to South Da- 
kota and hung there during the 8th and 9th. The — 
tion in this case was not so pronounced, though some 
storms, quite distant from the center, accompanied it in the 


Ohio Valley. 


V.—This area was first observed on the one hundred and fif- 
teenth meridian near Calgary on the 11th in the afternoon, 
whence it passed to the Saskatchewan Valley on the 12th, to 
South Dakota on the 13th, from which it moved in the usual 
northern path over the Lakes to Upper Canada, where it dis- 
appeared on the afternoon of the 14th. A very little rain 
fell in the Missouri Valley, but its place was apparently taken 
we by a high, which tended to destroy it, in crossing the Lake 

gion. 

VI.—This storm also originated in Alberta on the 14th and 
pursued its course in the regular northern circuit to the Gulf 
of St. Lawrence, which it reached on the 18th. During the 
only from the afternoon of the.i8th to the forenoon of the 

d it hung over the Gulf, the center occupying various posi- 
tions between Nova Scotia, Anticosti, and Newfoundland. 
No rain fell till the 17th, when it was central over Upper 
Michigan; but during the afternoon of this day copious 
rains occurred in the lower Lake Region, the Middle States, 
the South Atlantic and Gulf States; the clearing-up rains 
fell in New England on the 18th. 

VII.—This was a threatening storm center on the Gulf 
Coast from the 14th a. m. to the 17th a. m., when it finally 
dissipated in Alabama. Local rains occurred daily in the 
Gulf States during this entire period, being, however, pro- 
duced by the high that was central on the Carolina coast. 


MONTHLY WEATHER REVIEW. 285 


VIII.—This was a very feeble storm impulse in Montana 
and South Dakota, rather than a definite formation during 
the 16th and 17th, the track being really quite indefinitely 
indicated. 

IX.—This was the only low area that passed from the 
Pacific Coast to the Atlantic during the entire month. It 
formed in British Columbia on the 19th, passed eastward in 
the northern circuit in a regular march, and reached Nova 
Scotia on the 25th, where it broke up. Light rain began in 
the Missouri Valley on the 21st, spread over the Lakes and 
the Ohio Valley on the 22d and 23d, the Middle States on 
the 24th, and New England on the 25th, the southern dis- 
tricts receiving none from this low area. 

X.—This was a very small depression or secondary in Ne- 
braska and Kansas during the 22d and 23d, which had no 
special features of interest, except some rain and thunder- 
storms in the lower Missouri Valley on the 23d. 

XI.—This is the only hurricane of the month of August, 
and our information regarding it is very limited, inasmuch 
as its course lay to the southward, and it did not recurve but 
broke up on the Texas coast. The first report was from 
Havana, 22d, “Storm West Dominica, Gangoite.” Its future 
course indicates, however, that it must have been between the 
65th and 70th meridians, and in latitude + 16°, at this time, 
rather to the southeast of Dominica. Indications of the ap- 
proaching storm were seen at the Florida and the Cuba sta- 
tions during the 23d and 24th, as it moved slowly westward. 
On the 25th it was south of middle Cuba, on the 26th between 
the west end of Cuba and Yucatan, and it crossed the tip of 
Yucatan during the 26th. The following message was sent at 
10.30 a. m., 26th, to all stations from Tampa to Brownsville: 
“ Reports indicate the presence of a dangerous storm south- 
west of Cuba, moving towards the Gulf. Notify all shipping 
interests to be on the alert.” On the 27th the center was west 
of Yucatan, and this message was sent to Port Eads: “ Direct 
observer to hold vessels going out of river till further notice.” 
The observations reported from Merida, Yucatan, were of 
great service in following this cyclone, and upon them the 
warnings were largely founded. Several preliminary warn- 
ings were sent during the 28th, and finally on the morning of 
the 29th, an emergency warning to the west Gulf stations: 
“ Hoist hurricane signal. Center of storm apparently near 
Corpus Christi moving north of west. Indications are that 
the storm will not recurve.” The barometer reading at 
Merida at 7 a. m., 27th, was 29.75 and falling; at 7 a. m. of 
the 28th, 29.83, and rising; on the morning of the 29th, the 
reading at Corpus Christi was 29.86, with 20 miles of wind; 
in the evening, 29.82, with 38 miles of wind from the north. 
The storm struck the coast at Brownsville during the 29th, 
doing some damage in the town, and broke up on the 30th 
with heavy rain at Galveston, 3.58, and Corpus Christi, 0.66 
inch. 

XII.—This low appeared in Alberta on the 23d, and ad- 
vanced to Winnipeg by the morning of the 25th, where it 
turned south to South Dakota, and threw out a secondary, 
XIIb, to Utah, which disappeared on the 26th. XIIa now 
moved to the north of Lake Superior and proceeded rapidly 
in the northern circuit to the Gulf of St. Lawrence, where it 
dissipated on the 28th. Local showers and thunderstorms 
accompanied the southeast section of the depression, precipi- 
tation falling chiefly in the Ohio Valley and the middle 
States during the 26th and 27th. 

XITI.—This was a feeble depression formed in Colorado 
on the 27th, which moved northeastward and joined XIV 
near the lower end of Lake Michigan on the 28th, p. m. 

XIV.—This was another feeble low thrown out by the high 
covering the Dakotas; it first appeared in the Saskatchewan 
Valley on the 27th, and advanced to lower Lake Michigan, 
where it dissipated i in connection with XIII. 
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XV.—This low formed on the afternoon of the 29th in the 


Red River Valley, moved to western Minnesota and thence | ago 


advanced over Lake Superior on the 30th, to the Gulf of St. 
Lawrence by the afternoon of the 31st. Thunderstorms and 
local rains occurred in the Ohio Valley, the Middle States, 
and New England during the passage of the storm. 


LOCAL STORMS. 
[By Mr. A. J. Henry.) 


The first decade of August was unmarked by local storms 
of unusual extent or severity. 

The record for this period is confined to local showers at- 
tended by the phenomena usual in this season, thunder, light- 
ning, strong, but not destructive winds, and sometimes hail. 
Deaths from lightning stroke are reported in comparatively 
few instances. No other loss of life is recorded except by 
drowning in the waters contiguous to Coney Island, where on 
Sunday, the 4th, during a violent thunder storm the accom- 
panying wind imperiled excursion boats, and overturned 

ighter craft. Fruit trees and fruit were destroyed in this 
storm, and hotels were injured by lightning, but no great loss 
of property resulted. 

o loss of human life by floods or by hurricane is reported 
during the month. Storms similar in character to the one 
mentioned above occurred on the 6th at widely separated 
i the most severe being in the vicinity of Buffalo, N. 

., and in central and northern Ohio. 

On the 8th, Grand Junction and Del Norte, Colo., and Tuc- 
son, Ariz., were visited by cloud-bursts. Railroads and high- 
ways were washed out, and a few residences were injured. 

imilar storms occurred on the 9th at Louisiana, Mo., Junc- 
tion City and Eldorado, Kans., and Minneapolis, Minn. 

A letter of September 9, from Mr. W. H. Fountain, super- 
intendent of the waterworks at Eldorado, Kans., describes 
the destruction of the standpipe at that place by the storm 
of August 9, as follows: 

All the evening the weather was quite threatening and at nightfall 
the clouds looked quite ominous and black. About 10 p. m. the storm 
broke on the city. It came almost directly from the north. For twenty 
minutes or more the wind blew a gale and much rain fell; then there 
was a lull in the storm for a few minutes, when the wind came again 
in a terrific gust, striking the houses in the vicinity of the standpipe 
almost like a wall, and it is the supposition that at this time the stand- 

ipe fell. Some of the people in the vicinity of the standpipe remem- 
ra roar at this time, which they then thought was thunder, but when 
they learned of the accident felt confident it was the crash of the 
standpipe. * * * It was noticeable that the clouds hung very low. 
* * * The storm was gusty and had much the appearance of being 
cyclonic. We have had but few, if any, storms that came stronger or 
more gusty than this one. 

During the night of the 10th and on the succeeding day 
the first destructive storm of the month appeared. At Cleve- 
land, Ohio, a power house was totally wrecked, estimated 
loss, $20,000; at Ashtabula, Ohio, injuries to the dock oc- 
curred, estimated loss, $10,000; and in the counties of Platte 
and Colfax, Nebr., 50 miles of telegraph line were blown 
down, and the furious rain caused large destruction of grow- 
ing crops and injury to railroad embankments. 

On the 11th a severe storm at Baltimore destroyed build- 
ings including an unfinished church, and telegraph and tele- 
phone lines to the value of about $150,000. At the same 
time a storm raged over four counties of eastern Pennsyl- 


vania, where the losses in two boroughs are estimated at| gre 


$50,000, caused in part by lightning and hail, but chiefly by 
wind. On that day thunderstorms also visited Penn Yan, 
Dansville, and Ticonderoga, N. Y.; Flemington, N. J.; War- 
ren, Ohio; and Rennselaer, Ind. All were of considerable 
violence, and losses in the last-named town, caused by wind, 
reached about $30,000. 

On the 13th standing and harvested grain in four Minne- 
sota counties were disastrously affected by wind, rain, and hail. 


On the 16th “ the severest wind storm since fifteen years 
” raged at Mankalo, Miss. 

Buffalo, New York, was visited on the 17th by a severe 
storm, in which lightning and hail did ieindiiioable damage. 

On the 19th, Harvey County, Kans., suffered a loss of one- 
half its growing crops by hail 

On the 23d, in central Michigan, and a half dozen counties 
in eastern Iowa, unusually heavy showers occurred. In some 
places the precipitation exceeded that of any during many 
previous years. Copious rain fell on the same date in Ari- 
zona, south and west of Phcenix, in which a mile of railroad 
track was carried away. In all of these districts prolonged 
droughts had prevailed, and the benefit to crops was larger 
than the loss of property. 

Boothbay Harbor, Me., was swept by a strong wind, attended 
by rain and thunder and lightning on the 25th. Vessels in the 
harbor suffered considerable damage, and by the upsetting of 
a yacht, 3 persons were drowned. 

On the 28th, Syracuse, N. Y., and Zanesville and Cleveland, 
Ohio, were visited by a wind and rainstorm of great violence, 
but no serious loss of property resulted. 

On the 29th, wind destroyed a church at Waycross, Ga., and 
storms of wind and rain of unusual severity were reported at 
Galveston, Tex., Clarksville, Tenn., and several points in the 
interior of Tennessee. 

On the 31st an inch of rain fell in twenty-five minutes in 
New York, and the storm’s violence extended to the suburbs. 
Buildings were injured by the wind, and lightning struck in 
several places. No loss of life or large destruction of prop- 
erty was reported. 

TEMPERATURE OF THE AIR. 
{In degrees Fahrenheit.] 

The mean temperature is given for each station in Table 
II, for voluntary observers. In Table I, forthe regular stations 
of the Weather Bureau, both the mean temperatures and the 
departures from the normal are given for the current month. 

he monthly mean temperature published in Table I, for 
the regular stations of the Weather Bureau, is the simple 
mean of all the daily maxima and minima; for voluntary 
stations a variety of methods of computation is necessarily 
allowed, as shown by the notes appended to Table IT. 

The distribution of the monthly mean temperature of the 
air over the United States and Canada is shown by the dotted 
isotherms on Chart II; the lines are drawn over the high 
irregular surface of the Rocky Mountain Plateau, although 
the temperatures have not been reduced to sea level, and the 
isotherms, therefore, relate to the average surface of the 
country occupied by our observers; such isotherms are con- 
trolled largely by the local topography, and should be drawn 
and studied in connection with a contour map. 

The regular diurnal period in temperature is shown by the 
hourly means given in Table IV for all stations having self- 
registers. 

The extreme mean temperatures were: Yuma, 90.9; Key 
West and Galveston, 83.0. 

As compared with the normal for August the mean tempera- 
ture for the current month was, with very few exceptions, 
decidedly in excess on the Atlantic Coast and westward to 
the one hundredth meridian. It was deficient in the lower 
St. Lawrence Valley and the Rocky Mountain Region. The 
atest excesses were: Washington, D. C., 3.7; Milwaukee 
and Parkersburg, 3.5. The greatest deficits were: Los 
Angeles, 3.7; Medicine Hat, 3.5; and Qu’Appelle, 2.9. 

onsidered by districts the mean temperatures for the cur- 
rent month show departures from the normal as given in 
Table 1. The greatest positive departure was: Middle Atlan- 
tic, 2.7. The greatest negative departures were: Ohio Valley 
and Tennessee, 2.6; upper Mississippi, 2.4; southern Pacific 
Slope, 2.3. 
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The years of highest and lowest mean temperature are shown 
in Table 1 of the Review for August, 1894. The mean tem- 
perature for August, 1895, was the highest on record at Nan- 
tucket, 68.8; Philadelphia, 77.4; Harrisburg, 75.0; Pitts- 
burg, 74.5; Parkersburg, 76.2; Columbus, Ohio, 75.6; Green 
Bay, 68.4; Milwaukee, 71.6; Jacksonville, 82.9; Palestine, 
82.3. It was the lowest on record at Tatoosh Island, 54.6; 
Neah Bay, 57.4; Eureka, 54.0; Carson City, 65.2; Fresno, 
80.6. 

The mazimum and minimum temperatures of the current 

ear are givenin Table I. The highest maxima were: Yuma, 
114 (5th); Fresno, 110 (5th); Red Bluff, 107 (4th); Fort 
Smith, 106 (2ist); Walla Walla, 102 (2d); Huron, 13th, 
Concordia, 27th, and Abilene, 14th, 100. The lowest maxima 
were: Eureka, 66 (5th); Tatoosh Island, 70 (29th). The 
highest minimum was: Corpus Christi, 73 (2d). The lowest 
minima were: St. Vincent, Bismarck, and Port Crescent, 32 
on the 20th, 21st, and 26th, respectively. 

The years of highest maximum and lowest minimum tempera- 
tures are given in the last four columns of Table I of the cur- 
rent Review. During the present month the maximum 
temperatures were the highest on record at: Harrisburg, 95; 
Parkersburg, 96; Charleston, 98; Jupiter, 93; Port Angeles, 
88; Carson City, 95. The minimum temperatures were the 
lowest on record at: Harrisburg, 50; Bismarck, 32; Willis- 
ton and Havre, 34; Neah Bay, 40; Port Angeles and Seattle, 
88; Fort Canby, 48; Astoria and Eureka, 45; Carson City, 
34; Fresno, 51; San Diego, 54. 

The greatest daily range of temperature and the extreme 
monthly range are given for each of the regular Weather 
Bureau stations in Table I, which also gives data from which 
may be computed the extreme monthly ranges for each sta- 
tion. The largest values among the greatest daily ranges 
were: Havre, 51; Idaho Falls, 50; Baker City and Lander, 49. 
The smallest values were: Block Island and Hatteras, 14; 
Port Eads and Galveston, 15; Nantucket and Jupiter, 16; 
Kittyhawk, Key West, and San Diego, 17. Among the ex- 
treme monthly ranges the largest values were: Bismarck, 66; 
Huron, 63; Havre and Williston, 62; Carson City, 61; Pierre, 
60. The smallest values were: Hatteras, 19; Corpus Christi, 
Port Eads, and Key West, 20. 

The accumulated monthly departures from normal tempera- 
tures from January 1 to the end of the current month are 
given in the second column of the following table, and the 
average departures are given in the third column, for com- 
parison with the departures of current conditions of vegeta- 
tion from the normal conditions. 


Accumulated Accumulated 
departures. departures. 
Districts. Districts. 
ver- ver- 
Total. age. Total. age 
° ° 
de 0.7 0.1 BMG. — 2.3) —0.3 
North Dakota ............. 4.7 0.6 || Middle Atlantic.......... —10.1| — 1.3 
Missouri Valley ........... 1.1 0.2 || South Atlantic ........... —16.9| — 2.1 
Northern Plateau......... 5.0 0.6 | Florida Peninsula........ —13.0| — 1.6 
East —18.7| — 2.3 
West Gulf —17.7| —2.2 
Ohio Valley and Tenn....| —13.3 | — 1.7 
per Mississippi........ — 0. 
Noethern Slope —9.9)' —1.2 
Middle Slope .......... —1.0 
Southern —18.9| —2.4 
Southern Plateau ........ —9.0); —1.1 
Middle Plateau .......... —9.3) —1.2 
North Pacific............. —0.5| —0.0 
Middle Pacific............ —2.7| —0.38 
South Pacific............. —6.7| — 0.8 
MOISTURE. 


The quantity of moisture in the atmosphere at any time 
may be expressed by means of the weight contained in a cubic 
foot of air, or by the tension or pressure of the vapor, or by 


the temperature of the dew-point. The mean dew-points for 
each station of the Weather Bureau, as deduced from obser- 
vations made at 8 a. m. and 8 p. m., daily, are given in 
Table I. 

The rate of evaporation from a specia] surface of water on 
muslin at any moment determines the temperature of the 
wet-bulb thermometer, but a properly constructed evaporome- 
ter may be made to give the quantity of water evaporated 
from a similar surface during any interval of time. Such an 
evaporometer, therefore, would sum up or integrate the effect 
of those influences that determine the temperature as given 
by the wet bulb; from this quantity the average hwmidit 
of the air during any given interval of time may be see f 

The sensible temperature experienced by the human body 
and attributed to the atmosphere depends not merely upon 
the temperature of the air, but equally upon the dryness, 
the velocity of the wind, and the suddenness of atmospheric 
changes. The temperature of the wet-bulb thermometer as 
obtained by the whirling apparatus used in the shaded shelter 
corresponds to the temperature felt by persons standing in 
the shade of trees or houses, exposed to a natural breeze of at 
least 6 miles per hour. This temperature and its depression 
below the dry bulb are the fundamental data for all investi- 
gations into the relations between human physiology and the 
climate. In order to present a monthly summary of the 
atmospheric conditions from a hygienic and physiological 
point of view, Table VIII has been prepared, showing the 
maximum, minimum, and mean readings of the wet-bulb 
thermometer at 8 a.m.and 8 p. m., seventy-fifth meridian 
time. 

PRECIPITATION. 
[In inches and hundredths.] 


The distribution of precipitation for the month of August, 
1895, as determined by reports from about 2,500 stations, is 
exhibited on Chart III. The numerical details are given in 
Tables I, II, and III. 

The precipitation for the current month was heaviest, 
5 to 14 inches, on the Gulf Coast from Louisiana to Florida, 
and the interior of Georgia and South Carolina, but least, 
namely zero, on the coast and central parts of California. 

The diurnal variation is shown by Table XII, which gives 
the total precipitation for each hour of seventy-fifth meridian 
time, as deduced from self-registering gauges kept at about 
43 regular stations of the Weather Bureau; of these 37 are 
float gauges and 6 are weighing gauges. 

The normal precipitation for each month is shown in the 
Atlas of Bulletin C, entitled “Rainfall and Snow of the 
United States, compiled to the end of 1891, with annual, sea- 
sonal, monthly, and other charts.” 

The current departures from the normal precipitation are 

iven in Table I, which shows that precipitation was in excess 
in the St. Lawrence Valley, the east Gulf States, Georgia, 
and a small portion of Missouri, Kansas, Nebraska, and Iowa. 
Elsewhere it was craps 4 deficient. Large excesses were: 
Montreal, 4.8; Wichita and Atlanta, 4.0; Omaha and Colum- 
bia, 3.8; Augusta, 3.7; Chicago, 3.5. The large deficits were: 
Kittyhawk, 4.5; Philadelphia, 4.2; Jacksonville, 4.1; Raleigh, 
4.0; Norfolk, 3.8. 

The average departure for each district is also given in Table 
I. By dividing these by the respective normals the following 
corresponding percentages are obtained (precipitation is in 
excess when the percentages of the vaso: pases os 100) : 

Above the normal: East Gulf, 122; lower Lake, 110; Mis- 
souri Valley, 117; middle Slope, 120; southern Plateau, 112. 

Normal: Middle Pacific, 100. 

Below the normal: New England, 91; Middle Atlantic, 
55; South Atlantic, 88; Florida Peninsula, 90; west Gulf, 75; 
Ohio Valley and Tennessee, 58; upper Lake, 94; North Da- 
kota, 63; upper Mississippi, 81; northern Slope, 63; Abilene 


288 


MONTHLY WEATHER REVIEW. 


(southern slope), 81; middle Plateau, 14; northern Plateau, 
66; north Pacific, 38; southern Pacific, 0. 

The years of greatest and least precipitation are given in the 
Review for August, 1894. The precipitation for the current 
month was the greatest on record at Concordia, 4.98; Atlanta, 
8.55. It was the least on record at Sault Ste. Marie, 1.34; 
Harrisburg, 2.36; Philadelphia, 0.59; Jacksonville, 2.54; 
Palestine, 0.06 ; San Diego, 0.00; Salt Lake City, 0.02; Havre, 
0.04; Spokane, 0.03. 

The total acewmulated monthly departures from normal pre- 
cipitation from the beginning of the year to the end of the 
current month are given in the second column of the follow- 
ing table; the third column gives the ratio of the current 
accumulated precipitation to its normal value. 


| 
al 

= 3 

Districts £5 Districts 

< < < < 

Excesses. Inches. | Per ct.) Deficits. Inches. | Per ct. 
North Dakota............. 0.10 101 | New England ............ — 3.60 RS 
Abilene (southern Slope). . 3.90 121 | Middle Atlantic.......... — 4.90 85 
Southern Plateau ........ 1.10 115 || South Atlantic ........... — 0.0 100 
| Florida Peninsula........ — 2.70 92 
| East Gulf............. — 0.80 GS 
| West — 2.00 93 
Ohio Valley and Tenn....| — 8.70 74 
Lower Lakes ............- — 6.20 73 
Upper Lakes ............. — 5.90 73 
Mississippi ........ — 6.10 75 
Missouri Valley .......... — 2.60 89 
Northern Slope .......... — 0.20 gS 
Middle Slope ............ — 0.30 98 
Middle Plateau .......... — 0.90 89 
Northern Plateau........ — 3.40 69 
North Pacific............. — 1.30 6 
Middle Pacific............ — 2.20 88 
|| South Pacific............. — 2.30 81 


} 
} 


HAIL AND S8LEET. 


The following are the dates on which hail fell in the re- 
spective States: 

Alabama, 7, 27, 28. Arizona, 4, 6, 12, 21,22. Arkansas, 
11. California, 27. Colorado, 3, 5 to 11, 20, 28, 29, 31. 
Delaware, 16. Georgia, 27. Idaho, 1, 14, 28. Illinois, 11, 
14, 18, 27, 29. Indiana, 6. Iowa, 2, 4,9, 12, 18, 22, 27, 30. 
Kansas, 19. Kentucky, 9, 20. Maryland, 6, 10, 11, 16, 31. 
Massachusetts, 17,21. Michigan, 9, 11, 17, 18. Minnesota, 
4, 5, 9, 18, 14, 16, 26, 27,28. Missouri, 4,18. Montana, 8, 
25. Nebraska, 4, 7, 8, 10, 11, 12, 18, 22, 23, 27. Nevada, 13, 
27. New Jersey, 4, 16. New Mexico, 7,29. New York, 4, 6, 
17, 18, 28. North Carolina, 27. North Dakota, 8, 13, 21, 22, 
26. Ohio, 3, 6,17, 24,28. Oklahoma, 2. Oregon, 6. Penn- 
sylvania, 5, 6, 11, 13, 18, 24. South Carolina, 26, 28. South 
Dakota, 2, 7, 13, 16, 21. Tennessee, 14. Texas, 28. Utah, 
8, 12, 18, 30. Vermont, 21. Wisconsin, 14, 26, 23. Wyo- 


ming, 30. 
WIND. 

The prevailing winds for August, 1895, viz, those that were 
recorded most frequently, are shown in Table I for the regu- 
lar Weather Bureau stations. 

The resultant winds, as deduced from the personal observa- 
tions made at 8 a. m. and 8 p.m., are given in Table IX. 
These latter resultants are also shown graphically on Chart 
II, where the small figure attached to each arrow shows the 
number of hours that this resultant prevailed, on the assump- 
tion that each of the morning and evening observations rep- 
resents one hour’s duration of a uniform wind of average 
velocity. These figures indicate the relative extent to which 
winds from different directions counterbalanced each other. 


HIGH WINDS. 


Maximum wind velocities of 50 miles or more per hour 
were reported at regular stations of the Weather Bureau as 


extreme velocities are gusts of shorter duration, and are not 
given in this table): 


. > 4 
Stations. Stations. 3 
Miles Miles 
Cleveland, Ohio ........ 2 52 | se Huron, 8. Dak ......... 18 SO | sw. 
El Paso, Tex..........+ 5| SO| ne Huron, 8. Dak ......... 21 60 | s. 
El Paso, Tex............ 30 55 | ne New York, N. Y....... 4 62 | sw. 
Hyron, 8. Dak...... .... 7| Okla....... 10| se. 


SUNSHINE AND CLOUDINESS. 


The quantity of sunshine, and therefore of heat, received 
by the atmosphere as a whole is very nearly constant from 
year to year, but the proportion received by the surface of 
the earth depends largely upon the absorption by the atmos- 
phere, and varies with the distribution of cloudiness. The 
sunshine is now recorded automatically at 17 regular sta- 
tions of the Weather Bureau by its photographic, and at 
21 by its thermal effects. At two stations records are kept by 
both methods. The photographic record sheets show the ap- 

rent solar time, but the thermometric sheets show seventy- 

fth meridian time. For convenience the results are all given 
in Table XI for each hour of mean local time. The cloudi- 
ness is determined by numerous personal observations at all 
stations during the daytime, and is given in the column of 
“average cloudiness” in Table I; its complement or clear 
sky is given in the last column of Table XI. 


COMPARISON OF SUNSHINE AND CLEAR SKY. 


The sunshine registers give the duration of direct sunshine 
whence the percentage of possible sunshine is derived; the 
observer’s personal estimates give the percentage of area of 
clear sky. It should not be assumed that these numbers 
should agree, and for comparative purposes they have been 
brought together, side by side, in the following table, from 
which it appears that, in general, the instrumental record of 
percentages of duration of sunshine is almost always larger 
than the observer’s personal estimate of percentages of area 
of clear sky; the average excess for August, 1895, is 12 per 
cent for photographic records, and 14 per cent for thermo- 
metric records. The details are shown in the following 


table: 
Difference between instrumental and personal observations of sunshine. 

stations. stations. 

Portland,Oreg. *.......| 9% 5 | Portland 92 4 
Salt Lake City,Utaht..| 88| 36 || Cincinnati, Ohlo* 8! 
Phoenix, Ariz.t.........| 54 31 || Philadelphia, Pa ....... 57 26 
Helena, Mont........... 81 76 5 | Baltimore, Md.......... 81 64 17 
Galveston, Tex......... 79 72 7 || Des Moines, Iowa....... 81 65 16 
Washington,D.C....... 78 67 11 || Chieago,Ill ............. 79 67 12 
Dodge ty, Kans....... 75 65 10 Portland, Me 79 34 
Santa Fe,N.Mex....... 74 54 20 || Detroit, Mich........... 77 65 12 
Denver,Colo 72 56 16 | Little Rock, Ark ....... 77 61 16 
Cleveland, Ohio ........ 69 ST 12 | St.Louis, Mo........... 76 60 16 
Bismarck, N.Dak ...... 68| 69|—1_ Louisville,Ky .......... 19 
San Diego,Cal..........| 67 69 | — 2 Rochester,N.Y.......... 7 56 16 
Kansas City, Mo........ 66 Bw 16 New York,N.Y ........ 68 56 12 
Vicksburg, Miss ........ 66) 10 Boston, Mass ........... 67 | 58 14 
Savannah,Ga .......... 59 S7 2 | Marquette, Mich ....... 66 45 21 
Eastport, Me ........... 56 42 14 || Columbus, Ohio ........ 62 48 14 
Cincinnati, Ohio * §.....). Atlanta, Ga............. 61 47 14 
New Orleans,La ...... 60 6, —3 
Wilmington, N.C.......| 56 2 
55 10 
Francisco, Cal ..... —5 


* Records kept by both methods. 
+ All values for 16 days only. 
Thermometric record discontinued. 
Photographic record incomplete. 
ey West, Fla., pomanie, Tenn., Norfolk, Va., New Haven, Conn., Seattle and 
., discontinued. 


follows (maximum velocities are averages for five minutes; | spokane, Wash 
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ATMOSPHERIC ELECTRICITY. 


Numerical statistics relative to auroras and thunderstorms 
are given in Table X, which shows the number of stations 
from which meteorological reports were received, and the 
number of such stations reporting thunderstorms (T) and 
auroras (A) in each State and on each day of the month, re- 
spectively. 

The dates on which reports of thunderstorms for the whole 
country were most numerous were: 6th, 253; 11th, 268; 
28th, 208. 

Thunderstorm reports were most numerous in Ohio, 298; 
North Carolina, 202; Missouri, 199; Florida, 194; Colorado, 
192; Pennsylvania, 180; Louisiana, 178. 

Thunderstorms were most frequent in Florida and Louis- 
iana, 31 days; Colorado, Mississippi, and New Mexico, 28; 
Alabama and South Carolina, 27; Minnesota, North Caro- 
lina, Tennessee, and Texas, 26. : 

Auroras.—The evenings on which bright moonlight must 
have interfered with observations of faint auroras are assumed 
to be the four preceding and following the date of full 
moon, viz, from the 1st to the 8th, inclusive, and also the 
30th and 3ist. On the remaining twenty-one days of this 
month 89 reports were received, or an average of about four 
per day. The dates on which the number of reports especi- 
ally exceeded the average were: 9th, 29; 11th, 14; 18th, 12. 

Auroras were reported by a large percentage of observers 
in North Dakota, 40 per cent; Minnesota, 26; Wisconsin, 22. 

Auroras were reported most frequently in North Dakota, 
7 days; Minnesota, New Hampshire, and Wisconsin, 6. 


DAMAGE BY LIGHTNING. 


The statistics of casualties by lightning so far as concerns 


roperty, are fairly well given in the preceding section on 
ocal storms by Mr. A. J. Henry. The injuries done to indi- 
viduals, as furnished by Mr. Alexander McAdie, are as fol- 
lows: 

First decade: killed, 18; injured, 27. Second decade: 
killed, 28; injured, 35. Third decade: killed, 20; injured, 
32. Total for the month: killed, 76; injured, 84. 


INLAND NAVIGATION. 


The extreme and average stages of water in the rivers during 
the current month are given in Table VII, from which it ap- 
pears that the only river that has reached the danger line was 
the Red River, at Shreveport, La., on the Ist. Other rivers 
that rose rather high were the Arkansas, which reached a 
maximum on the Ist and 3d, and the Savannah which was 
highest at Augusta on the 23d. The average stage of the 
Missouri, upper papers and the Ohio rivers, and their 
tributaries has been remarkably low, greatly interfering with 
navigation. 


METEOROLOGY AND MAGNETISM. 


For general remarks relative to this subject see page 7 of 
the Review for January, 1895. 

The comparison of the air temperature with magnetic hori- 
zontal force is shown in detail on Chart V, and the special 
features of the August curves are as follows: 

The correction for slope is +1 for the horizontal force at 
Toronto and Washington. The reduction to a mean base line 
is + 6° for temperature, and +2 for magnetic force. For 
the dates August 9 to 13, inclusive, being days of wide am- 
plitude, the resulting values of magnetic force are divided by 
2, in order to preserve a convenient diagram. 


STATE WEATHER SERVICES. 


The following extracts in regard to the general weather 
conditions in the several States and Territories are taken from 
the monthly reports of the State Weather Services. 

Snowfall and rainfall are expressed in inches. 


areas in the eastern border counties, the upper Arkansas and Platte 
Valleys the amounts recorded were less than usual. 

Connecticut.—(See New England. ) 

Delaware.—(See Maryland.) 

Florida.—The mean naeeeeee, 81.3°, was 0.5° leds than the normal. 
The highest temperature, 99°, was recorded at Earnestville on the 20th, 


Alabama.—The month as a whole was one of frequent showers and | and the lowest, 60°, at Moseley Hallon the 27th. The average precipi- 


continued warmth with considerably more than the average amount of | 
cloudiness. There was not a single day on which rain did not fall in 9.92, was reported from Orange Lake, and the least, 1. 


tion was 6.20, or 0.43 lessthan the usualamount. The greatest amount, 
, from Amelia. 


some portion of the State. The continued moisture seriously retarded Thunderstorms were frequent in all sections of the State. 


the fruitage of cotton. No severe storms occurred and but very little 
damage resulted to the abundant corn and other crops. 

Arkansas.—The monthly mean temperature was 1.0° above the nor- 
mal and the rainfall was 0.66 less than the usual amount. The month 
as a whole was very unfavorable for cotton. In the early part of the 
month heavy showers occurred in most parts of the State, which pre- 
vented farmers from cleaning their crops and also induced a very rank 
— of the plant, and complaints were numerous of the plant not 

ruiting well. The corn crop promises well, though the late a 
would have been better with seasonable rains during the middle an 
latter part of the month. The weather has been very favorable for 
saving fodder and haymaking. At the close of the month rain was 
much needed for late potatoes and fall gardens generally, and in some 
sections pastures were failing and water becoming scarce. 

California.—The mean temperature for the State was 0.7° below the 
normal and the rainfall normal. Thunder and lightning occurred at 
Bodie on the 12th; Shastaton the 19th; Greenville, Quincy, and Ed- 
manton (all in Plumas County), on the 26th; Iowa Hill on the 27th, 
and Yreka on the 28th and 29th. aa frosts were reported from 
Bodie on the 3d, 8th, 9th, 10th, 13th, 14th, 19th, 20th, and 26th; Green- 
ville on the 16th, 17th, 19th, 22d, 26th, and 31st; Quincy on the 17th 
18th, and 26th; and Julian on the 27th. Killing frosts were reported 
from Bodie on the Ist, 15th, 16th, and 17th; Julian on the 28th and 
30th; and Greenville on the 27th. 

Colorado.—The month was slightly warmer than the average, the 
mean temperature being about one degree above the normal. The 
mean precipitation for the State was nearly half an inch greater than 
the normal. Rainfall was generally in excess over the mountain dis- 
tricts, San Luis Valley, and Otero and Bent counties, but over limited 


Georgia.—The average precipitation from the records of 59 stations 
was 7.55, ranging from 15.38 at Dahlonega, to 3.99 at Columbus. The 
total rainfall at Atlanta, 8.55, was about 1 inch more than that for any 
August during the past 17 years at that station. The average tempera- 
ture for 51 stations was 79.1. The highest temperature, 100°, was re- 
corded at Millen on the 20th, and the lowest, 47°, at Clayton on the 2d. 

Idaho.—The mean temperature for the State was 65.8°. The highest 
daily temperature, 106°, was recorded at Lewiston on the 2d, and the 
lowest, 24°, at Hailey on the 9th. The average total precipitation was 
0.25; the greatest amount, 1.09, occured at Grangeville, and the least 
(no rain) was reported from American Falls, Kootenai, and Murray. 
Thunderstorms were frequent in several sections of the State. Frosts 
were reported at Chesterfield on the 9th, 10th, 11th, 14th, 26th, 30th, 
and 31st; at Hailey, 9th; Martin, 7th, 19th, and 26th; Murray, 14th; 
Paris, 9th; St. Anthony, 9th, and 16th; Salubria, 10th and 14th, and 
Swan Valley, 9th, and 10th. 

IUinois.—The dry period, which began July 30, continued practically 
unbroken until the 23d, although a few thundershowers occurred on 
the 5th, 6th, 10th, and 11th, and in central and southern sections, the 
18th to 20th. The average total precipitation was 2.85, or 0.16 below 
the normal. The greatest fall occurred in the northeast corner of the 
State, Chicago reporting 6.49; La Grange, 5.69; Oswego, 5.00; Wheaton, 
4.99; Aurora, 4.80; and St. Charles, 4.35. The least occurred in the 
extreme southern part, Cairo reporting but 0.71; east-central coun- 
ties were also largely deficient in rainfall. The temperature was 
nearly 2° a day above the normal and added much to the drought 
conditions. The greatest heat came during the week from the 9th to 
17th, a second warm period coming in from the 23d to 28th. Cool 
periods occurred from Ist to 3d, 19th, to 21st, and 29th to 31st. 
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Indiana,—The temperature was excessive in all parts of the State. 
The average was 75.7°, or 3.7° above the normal. e ave total 
precipitation, 2.20, was 0.72 less than the usual amount. A deficiency 
was noted in all portions of the State. The continued dry weather was 
very discouraging, and not beneficial to growing crops and plowing. 
The pros or a very great yield of corn has boon lessened. Pas- 
tures and meadows became very dry and brown, and as creeks were 
low and springs and wells also dry, stock water was scarce, and the 

und too dry for plowing. The rains toward the end of the month, 
owever, did some , and improved crops in localities. 

Indian Territory.—(See Oklahoma.) 

Jowa.—The month was unusually favorable. The mean tempera- 
ture was 71.9°, or about 1° above the normal. The average rainfall 
was 4.43, as shown from reports from 88 stations, or 0.83 above normal. 
The heaviest rainfall reported for the month was 10.63 at Panama, 
Shelby County. The crops were greatly benefited by this excess of 
moisture. 

Kansas.—The mean temperature was 76°, or 0.4° below the normal. 
The highest temperature, 107°, was reported at Achilles on the 26th, 
and the lowest, 42°, at Hays, on the Ist. The total average precipita- 
tion was 5.20, or 2.18 above the normal. Lightning killed nine head of 
cattle and one mule at Achilles on the night of the Ist-2d, a steer at 
Blaine on the 4th, a team of horses at Manhattan, and a cow in Potta- 
watomie County on the 9th, also Mr. Andrew Michaelson who lived 
about 4 miles southeast of Blaine. On the I4th lightning struck Mr. 
J. Maitland while standing at a window in his residence in Topeka 
rendering him unconscious for atime. On the same day it damaged 
the Methodist Episcopal church at Blaine. On the night of 19-20th, 
5.91 inches of rain fell at Manhattan. 

Kentucky.—The mean temperature, 76.6°, was slightly in excess of 
the normal. A brief heated term occurred on the 16th, 17th, and 18th. 
In the counties contiguous to the Ohio River and those in the southern 
section, the temperature was slightly in excess of that in the mountain 
districts and the eastern and southeastern portions. The average pre- 
cipitation was about an inch less than the normal amount, though a 
few districts show a considerable excess. The rainfall was distributed 
with moderate uniformity throughout the month and until near its 
close was generally sufficient for the needs of vegetation. 

Leuisiana.—The monthly rainfall ranged from less than 1.00 in por- 
tions of the northwestern parishes, to more than 6.00 in the northeast- 
ern parishes. The average for the State was three-tenths of an inch 
less than the usual amount. The temperature averaged 1.5°, daily, 
higher than usual. The highest temperature, 101°, was reported from 
Liberty Hill on the 18th, and the lowest, 63°, from Davis on the 27th. 

Maine.—(See New England.) 

Maryland.—The mean temperature was 1.4° above the normal. The 
highest daily temperature, 102°, was recorded at Westminster on the 


llth, and the lowest, 31°, at Deer Park on the 22d. The average | Cod 


amount of rainfall was 2.03, or 1.84 above the normal. The greatest 
amount, 4.76, was reported from Seaford, Del., and the least, 0.49, at 
Popes Creek. Thunderstorms were frequent over nearly the entire 
district. Hail wasreported at Dover on the 16th, Laurel on the 7th, 
and Oldtown on the 4th. Frost occurred at Sunnyside on the 20th. 

Massachusetts.—(See New England.) 

Michigan.—The mean temperature for the State was just normal, that 
for the northern half being slightly below and that for the southern 
half slightly above the normal. The first eight days were quite cool, 
but on the 9th the temperature rose, exceeding the normal considerably 
on the 10th and 11th. Most stations recorded their maximum tempera- 
ture on the 10th. On the 20th and 2st frosts were quite general on 
low ground in the northern half of the State, but damage was quite 
light. From the 23d to the 28th, inclusive, the temperature averaged 
from 5° to 6° above the normal. The rainfall during the month is 
notable for the fact that it ended one of the most severe and pro- 
longed spring and summer droughts ever known in this State. There 
was a deficiency in the Upper Peninsula and northern countries and 
an excess in the central and southern counties. The greatest amount, 
5.09, was recorded at Lansing, and the least, 1.34, at Sault. Ste. Marie. 
The average for the whole State was 0.07 above normal. 

Minnesota.— August ave but one-tenth of a degree warmer than 
normal. Temperatures higher than usual prevailed from the 2d to the 
17th, with hottest days on the 2d, 9th, 13th, and 16th. A cold -— 
set in on the 18th and continued to the 20th, succeeded by another 
warm spell from the 22d to the 28th. The 3lst was cold; on this date 
nearly al) stations reported their lowest temperatures. During both 
cold spells light frosts were frequent in low places, but they did no 
harm of consequence. The rainfall was 0.37 less than usual. The onl 
days on which rain fell generally were the 8th, 9th, 13th, 16th, an 
294 to the 26th. The rains of the 8th and 9th were excessive over 
limited areas and were accompanied by high winds and hail. 

Mississippi.—The average precipitation, 4.63, was 0.67 above the nor- 
mal. The largest amount, 12.60, was reported from Moss Point, and 
the least, 0.53, at Batesville. Rainfall was lightest in the northwest 
counties and heaviest over the extreme southern and southwestern 
portions. The highest temperature, 105°, was reported from Columbus 
on the 6th, and the lowest, 56°, from Corinth on the llth. The mean 
temperature, 80.3°, was but 0.3° above the normal. Thunderstorms 


occurred on numerous dates in — of the State. Lightning is re- 
ported to have killed a small boy and a horse at Sulphur Springs, 4 
miles north of Louisville. 

Missouri.—In the central and northern sections the mean tempera- 
ture was nearly normal; in the northeast section, 1.5° above; in the 
southeast section, about 1.0° above; and in the southwest section, about 
1.0° below; the mean for the State was but 0.4° above the normal. 
The highest temperature, 104°, occurred at Unionville on the 12th, and 
the lowest, 48°, at Elmira on the 2lst. The rainfall was heaviest in the 
northwest section, where, at a number of stations, it exceeded 8.00; 
throughout that section, the greater portion of the northeast section, 
and a considerable portion of the southwest section, it was decidedly 
in excess of the normal. The average for the State, 4.36, was 1.21 
in excess. In the southeast section a there was a deficiency, viz, 
0.50. As a rule the morth was unusually favorable for corn and for 
the growth and maturing of fall crops; the rains of the last decade put 
aes in good condition. 

‘ontana.—The temperature was 2.2° below the normal. The high- 
est daily temperature, 107°, was reported at Glendive on the 12th, and 
the lowest, 19°, at Grantsville on the 18th, 19th, and 20th. The aver- 
age rainfall, 0.54°, was 0.89 less than the usual amount. It was very 
smoky during the early of the month, especially in the western 
— owing to extensive forest fires. Frost occurred several times 

uring the month. Snow was reported on the mountains and foot hills. 

Nebraska.—The month was slightly warmer than normal, with mod- 
erate extremes of temperature, and with rainfall somewhat above the 
greta. The highest temperature, 106°, occurred at Grand Island on 
the 8th, and the lowest, 39°, at Springview on the 3lst. The average 
rainfall, 3.04, was but 0.40 above the normal. The heaviest rainfall oc- 
curred in the southeastern section, where the average for the month 
was 5.94. Hail occurred onthe 4th, 8th, 10th, 18th, 22d, 23d, and 27th. 

Nevada.—The mean temperature was 70.6°, or 1.1° below the normal. 
The highest daily temperature, 112°, was reported from St. Thomas on 
the 4th, and the lowest, 24°, was recorded at Elko on the 9th and Car- 
lin on the 28th. Frosts were recorded on the Ist, 8th, 26th, 27th, 28th, 
29th, 30th, and 3lst. Ice of considerable thickness formed at Rub 
Valley on the 8th, 29th, and 30th; at Reese River on the 27th; at Wel 
on the 8th and 29th, and at Sunnyside on the 27th, 28th, and 29th. 

New England.—The mean temperature was normal at Eastport, 
slightly below at Portland, Concord, Hanover, and Strafford, and above 
in other sections. The observer at Strafford, Vt., reports this the cold- 
est August but two in 20 years. The maximum and minimum tempera- 
tures were lower than usual at most stations, and there was a general 
frost in all low lands on the morning of the 22d. The only damage 
reported was to corn, etc., at Strafford, Vt., to all crops not protected by 
fog at East Templeton, Mass., to gardentruck at North Billerica, Mass., 
where several acres were killed, and to cranberries in some bogs on Cape 
There was a slight excess in rainfall in most northern sections, 
and at places in the south where heavy local rains occurred on the 7th 
or 18th, but generally in all central and southern districts there was a 
deficiency. The rain was so well distributed, however, that growing 
crops were well supplied and suffered very little, but springs and wells 
are reported low. Hail was reported at Adams on the 17th, and Nor- 
wich on the 2ist. Frosts were reported on the 20th, 21st, and 22d. 
Earthquake felt at Sanbornton at 4.15 a. m., on the 10th. 

New Hampshire.—(See New England.) ; 

New Jersey.—The warmest days of the month were the 9th, 10th 
llth, 19th, 24th, and 29th, when the maximum temperature ranged 
from 88° to 102°. The minimum temperature ran from 34° to 57°, 
and occurred on the es 20th, and 22d. The mean temperature 
was 74.2°, 2.2° above the normal. Precipitation was quite general 
throughout the northern portions on the 4th, 7th, 11th, 12th, 18th, and 
27th, and in the southern portions on the 4th, 7th, 27th, 29th, and 
3lst. Widely scattered showers occurred in the latter sections on the 
11th, 16th, 17th, and 20th. The average total precipitation, 2.53, was 
2.21 less than the usual amount. Hail occurred at Perth Amboy on 
the 4th, and at Millville on the 16th. Frost was reported at three sta- 
tions on the , 

New Mexico.—The month averaged a little below the normal in tem- 
perature, and the heat was more evenly distributed than usual. The 
warmest days were Ist to 14th, 16th to 18th, 2Ist, and 22d, and the 
coolest, 27th to 3ist. The rainfall eoemnan’ above the normal, and as 
usual was quite unevenly distributed. e test total was 5.32, at 
Las Vegas, and the least, 0.12, at Raton. Light thunderstorms were 
frequent, and a few heavy ones were also reported. The observer at 
San Marcial reports one with excessive rainfall, doing a great deal of 
pret Several light hailstorms were reported, but caused no severe 

amage. 

‘New. York.—The average temperature for the State was but 0.5° 
above the normal; it was generally below at northern stations, and 
above in the southern section, amounting to about 2° near the coast. 
The maximum temperature was 94° at Oneonta, on the 11th, and the 
minimum, 30°, at Saranac Lake on the 2ist. The average precipitation 
at 25 stations was 0.50 above the normal amount. The heaviest gen- 
eral rainfall, ranging from 4.00 to 6.00 or more, occurred on the plateaus 
and near the coast, but the least, in the Hudson and St. Lawrence val- 
leys and near the Lakes. The maximum amount was 8.27, at Wedge- 
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wood, and the minimum amount, 1.65, at Le Roy. Thunderstorms 
were frequent. Hail fell on the 4th, 6th, 17th, 18th, and 28th. The 
month was notable for severe electric storms, the most violent occur- 
ring on the 4th, llth, 17th, 18th, and 28th. Those of the 17th and 
28th were ata the severest New York has known for years. 
Frosts were generally reported on the 22d, and were light in most cases, 
but in some of the ~~ valleys of the plateaus were severe enough 
to kill buckwheat and late corn. A trace of snow was reported from 
Cloversville on the 2lst. Toward the close of the month much injury 
from drought was sustained in the lower Hudson Valley and in some 
other portions of the southern tier. 

North Carolina.—The month was nearly normal in its chief features, 
the temperature was only half a degree above, and the precipitation 
but half an inch below the average. It was quite favorable for the 
growth of crops and for farm work, and was free from violent local 
storms, though moderate thunderstorms were numerous, occurring on 
all dates, except the Ist, 2d, 3d, 18th. 19th, and 23d. The highest tem- 

ratures reached 98°; the lowest was 38°, on the 2d, at Linville, which 
is 2° lower than the ———s lowest record (40° reported from High- 
lands on August 12, 1890). The precipitation was above the normal 
only in the western district, where the largest total amounts occurred 
in a few southern counties. The greatest total was 12.54 at Horse Cove. 
The rainfall was poorly distributed, especially in the central portion of 
the State, where droughty conditions continued to prevail until relieved 
by the general rains of the 15th and 16th. Hail was reported on the 
9th and 27th, but no report of serious damage was received. 

North Dakota,—The mean temperature, 64.5°, was the lowest by 2.2° 
of any previous record since the establishment of this State weather 
service. The extremes of temperature also averaged the lowest of 
any previous year, the highest reported being 104° and the lowest 24°. 
Killing frosts were general throughout a greater portion of the State. 
The greatest damage resulting therefrom was to tender vegetation, 
vines, and late corn, but, as a rule, the principal crops were either out 
of the way or so far matured as to place them beyond injury by frost. 
The rainfall has been slightly ater than that for previous years, 
was fairly well distributed. The 

atest amount fell over the northeast portion; in Roulette, Cavalier, 

embina, Ramsey, and Nelson counties the average was about 2.24; 
in Mountraille County it was over 3.00, and also in Eddy County, in 
the north central portion of the State. In Richland County, in the ex- 
treme southeastern portion, over 2.00 occurred. A gale occurred at 
Portal on the 22d, accompanied by hail and rain, the former causing 
some damage to growing crops in that vicinity. 

Ohio.—The month averaged above the normal as to temperature, and 
slightly below as to rainfall, but in the northern section precipitation 
was somewhat in excess. Drought continued in many sections, but 
was effectually broken by copious and timely rains on the 29th and 30th. 
The maximum temperature, 103°, occurred at Camp Dennison on the 
9th and 17th, and at Clifton and Thurman on the 9th. The minimum 
was 31°, and occurred at Waterford on the 22d. The average total 
rainfall, 2.96, was 0.10 less than usual. There was a deficiency in all 
sections except the northern, where there was an excess of 0. The 
ogey amount of rain, 6.53, was recorded at Demos, and the least, 

.70, at Cedarville. Hail fell on 3d, 6th, 17th, 24th, and 28th; and very 
light frosts occurred in low lying districts on the Ist, 22d, and 31st at 
scattered points. 

Oklahoma.—The average temperature, 79.2°, was only 0.2° below the 
normal. The highest temperature was 106°, at Anadarko on the 14th, 
and the lowest, 56°, at Pond Creek on the 7th. The greatest total rain- 
fall was 8.30 at Keokuk Falls, and the least, 2.10, at Fort Sill. The aver- 
age total precipitation, 5.06, was 1.90 in excess of the usual amount. 

Pennsylvania.—The highest recorded temperatures occurred ont he 
llth, and were as follows: (Aqueduct) Logania, 101; Lebanon and 
York, 100°; Gettysburg and Carlise, 99°. The average temperature was 
72.3°, or 2.9° above the normal. The rainfall was badly distributed, 
and injurious drought prevailed in many localities during most of the 
month. The average precipitation was 3.23, or 1.23 less than the usual 
amount. The largest total rainfall, 6.03, was recorded at Segerstown, 
and the smallest, 0.59, at Philadelphia. Hail was reported on the 4th, 
6th, 8th, 11th, 16th, and 18th, and frost on the 18th, 20th, 22d, and 26th. 

Rhode Island.—See New England.) . 

South Carolina.—The month, as is usual, was of comparatively even 
temperature. There were two cool periods of short duration, one at 
the beginning and the other about the middle of the month. The 
average temperature was about 1° per day above the normal. Only one 
station reported a temperature of 100°. The rainfall averaged 130 per 
cent of the usual August amount, and was well distributed. An excess 
in rainfall in the Savannah Valley, however, caused some damage to 
crops in the low lands. The droughty condition that existed durin 
the previous month in the northern and western counties, was reliev 
early inthe month. 

South Dakota.—The temperature reached or exceeded 100° at one or 
more stations on the Ist, 2d, 8th, 11th, 13th, 14th, 15th, 16th, 21st, 22d, 
25th, and 26th. Lowest temperatures occurred quite generally over 
the northeast portion of the State, on the 31st, when light frosts were 
reported in many localities, and killing frosts, also, in many places, 
injuring vines and some late corn. General rains occurred on the 4th, 
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5th, 7th, 8th, 10th, 13th, 21st, and 27th, the heaviest on the 6th, 7th, 


8th, and 26th. 
Tennessee.—The month showed a slight excess of temperature as com- 
d with the record of the past thirteen years, and a considerable 
eficiency in the normal amount of rainfall. These conditions, to- 
gether with the normal — of sunshine, had a tendency to les- 
sen the prospective yield of some growing and maturing crops, but 
were beneficial to others. The highest temperature, 98°, was recorded 
at Covington on the 27th and 28th, and the lowest, 46°, at Bristol on 
the Ist. Generally, the warmest weather was noted on the 18th, and 
the coolest on the Ist and 2d. The average rainfall was 2.80, nearly 
1.00 less than normal. The rains were generally light and scattering. 
Li tg of greatest rainfall were the 6th, 10th, 16th, 17th, 20th, 2Ist, 
and 3ist. 

Texas.—Two distinct periods of warm weather were observed. The 
first prevailed from the Ist to the 3d, inclusive, and the highest tem- 

ratures were recorded over the western portions of the State on these 

ates; the second period prevailed from the llth to the l4th, when 
the maximum temperatures at nearly all stations in the eastern and 
central portions were recorded. Two cool periods were experienced; 
the first from the 3d to the 8th, and the second from the 25th to the 
close of the month; on these dates the minimum temperature gener- 
ally was recorded, except over the western part of the Panhandle, 
where it occurred on the 15th. The precipitation, on an average, was 
0.85 below the normal. The deficiency ranged from 0.34 to 0.40 over 
central Texas, from 0.41 to 2.36 over north Texas, east portion of south- 
west Texas, and east Texas, and from 0.25 to 0.39 over the coast district; 
the greatest deficit was in the vicinity of Corpus Christi and Tyler. 
It ranged from normal to 3.85 above over the Panhandle and western 
Texas, with the greatest excess in the vicinity of Fort Stockton. The 
rainfall was not very well distributed and there was an almost total 
absence of rain during the first decade. 

Utah.—The warmest days were the 6th and 17th, and the coolest, the 
29th, 30th, and 31st. The highest temperature was 110°, at Manti, on 
the 6th, and the lowest, 29°, at Soldier Summit, on the 25th. The 
average precipitation was 0.35. Greatest amount, 1.42, was recorded 
at Koosharem, and the least, a trace, at Deseret and Heber. Hail was 
reported on the 8th, 12th, 18th, and 30th, and frost on the 6th, 9th, 
10th, 17th, 24th, 25th, 29th, and 30th. The principal features of the 
weather were the warm dry days, and cold, chilly nights, large num- 
ber of clear days, and great deficiency of precipitation. The after- 
noons were more or less windy, which had the effect of intensifying 
the prevailing drought. 

Virginia.—The month was unusually hot, and each heated spell of 
longer duration than ordinary. Almost every day the temperature 
was higher than the average, and it will be remembered as the hottest 
August for many years past. The total precipitation was considerably 
below the normal. It was heaviest in the mountain counties and in 
tidewater Virginia, and generally lightest over the grasslands. 

Washington.—The month was excessively dry in all sections. No 
rain occurred, prectleney until the 19th, in the northwestern portion, 
and ended in the eastern part of the State on the 2lst. Prior to this 
the drought had been of six weeks continuance. The average rainfall 
was less than for any previous August, except west of the mountains, 
where the rain was a little in excess of that for the same month last 
year. The month was the coolest of which there is any record, not- 
withstanding the fact that there was so little rain and cloudiness. This 
is probably accounted for by the fact that on many days that were 
otherwise clear, the sun was almost entirely obscured by excessive 
smoke from forest fires, which extended over a great part of the east- 
ern, as well as the entire western section of the State. 

West Virginia.—The opening days were very cool, and the 2d was 
one of the coldest on record for that time of the month. Light frosts 
were reported from the mountain districts, but were too light to injure 
vegetation. From the 4th to 19th the temperature was above the nor- 
mal; this period was one of intense heat and sultriness. The rain- 
fall was more than one inch below the normal. As during the preced- 
ing months, the rainfall in the southern sections was much greater than 
in the northern. In the Greenbrier and Kanawha valleys it was appar- 
ently about normal, but in other sections the a was very great. 
Some reports state that not one rain fell during the entire month. 

Wisconsin.—The month was characterized by high midday and low 
night temperatures, with daily means above the average. Light frosts 
occurred on the 12th, 21st, 28th, 30th, and 31st, and killing frosts on 
the 21st. The rainfall was fairly distributed throughout the month 
over all counties, except in the central southern portion of the State, 
where droughty conditions prevailed until the last week, when gen- 
eral and heavy rains — all growing crops and started the grass. 
The average total rain, 2.80, was 0.43 above the usual amount. 

Wyoming.—The mean temperature was 66°, being slightly below the 
normal. The highest temperature, 99°, was recorded at Fort Laramie 
on the 13th, and the lowest, 20°, at Wise, onthe 10th. Frosts occurred 
in several portions of the State on the 10th, 11th, 14th, 15th, and 2ist. 
The avenge amount of precipitation was 0.91, being slightly above the 
normal. The greatest amount, 1.74, was veaeeded at Wise, and the 
least, a trace, at Wheatland. 
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STUDIES BY FORECAST OFFICIALS. 


HIGH AREAS NORTH OF THE ST. LAWRENCE VALLEY 
IN OCTOBER, NOVEMBER, AND DECEMBER. 


By Prof. E. B. Garriorr (dated November, 1893). 


The areas of high barometric pressure that appear north 
of the St. Lawrence River in October, November, and Decem- 
ber usually advance to that region from Minnesota or the 
Dakotas in twenty-four hours. A large proportion of the 
high areas of this class pass from western Quebec to the 
Canadian Maritime Provinces in twenty-four hours; a less 
frequent path, and one that is followed in exceptional cases 
only in November and December, is from western Quebec 
southeastward off the middle Atlantic coast. The Saint Law- 
rence high areas generally show pressure 30.20 to 30.30; as 
the fall advances, however, higher pressures appear, and 
values above 30.50 obtain about once a month in November 
and December. 

With the appearance north of the St. Lawrence of a high 
area in October an area of low pressure usually occupies the 
Canadian Maritime Provinces, and another the extreme north- 
west. If a low area is not shown in the Northwest one will 
appear within twelve hours. Twenty-four hours before the 
high area reaches the region north of the St. Lawrence River, 
and when it occupies a position in the Northwest, a tempera- 
ture fall of 10° or more occurs in the upper Lake Region and 
the Ohio Valley, and rain falls from the eastern Lake Region 
over the Atlantic Coast States north of Virginia. Twelve 
hours before the high area reaches western Quebec, and when 
it is central over the upper Lake Region, a temperature fall 
of 10° or more occurs from the lower Lakes over the interiors 
of New York, Pennsylvania, and New England, and the west- 
ern limit of the rain area reaches the Middle Atlantic and 
New England States. Twenty-four hours after the high area 
‘appears north of the St. Lawrence the rain area has passed 
to sea and the temperature has begun to rise over the interior 
of the Middle Atlantic and New England States. Within 
thirty-six hours after the appearance of the high area north 
of the St. Lawrence fine weather with rising temperature 
obtains over the Middle Atlantic and New England States, 
and a fall in temperature is noted only over the Canadian 
Maritime Provinces. When October high areas pass south- 
eastward from the St. Lawrence Valley a marked fall in tem- 

rature occurs over the South Atlantic States. When the 

igh area passes eastward over northern New England and 
the St. Lawrence Valley easterly winds will be attended by 
cloudy weather and sometimes 4 rain along the immediate 
middie Atlantic and south New England coasts. 

In November the relative positions and movements of the 
high areas and their attending low areas are practically the 
same as noted for the preceding month, and no material dif- 
ference is shown in the temperature and rain conditions 
which attend them. In December, however, the greater mag- 
nitude of the high areas occasions marked differences in con- 
ditions and effects when compared with those noted for the 
fall months. Twenty-four hours before a December high 
area appears north of the St. Lawrence, and when it occupies 
Minnesota or the Dakotas, a low area appears on the north 
Pacific Coast, rain or snow falls over the lower Lakes, and in 
60 per cent of the instances noted a marked fall in tempera- 
ture occurs over the Middle Atlantic and New England 
States. Twenty-four hours after the high area appears north 
of the St. Lawrence (and when it has advanced to Nova 
Scotia, and the north Pacific Coast low area has advanced to 
the northwestern Lake my oe rain or snow falls along the 
middle Atlantic and New England coasts and the tempera- 


ture continues low over the Atlantic Coast States from Vir- 


ginia to Maine. Within thirty-six hours after a high area 
appears north of the St. Lawrence in December fine weather 
with rising temperature prevails over the middle Atlantic 
and New England States. 

In conclusion, it may be stated that the high areas of the 
type above referred to average about two per month, or about 
one-fourth of the high areas traced for the months of Octo- 
ber, November, and December. Their appearance north of 
the St. Lawrence is preceded -by rain or snow and falling 
temperature over the Middle Atlantic and New England 
States, and is followed within thirty-six hours by fair weather 
and rising temperature over those districts. 


WEATHER FORECASTS IN THE STATE OF MISSOURI. 
By H. C. FraNKENFIELD, Local Forecast Official (dated December 4, 1895). 
{Extract from complete paper now in press.) 

* * * * * * * 

In compiling the data upon which to base any deductions 
regarding the successful forecasting of Missouri weather, only 
the observations and maps for a limited number of years have 
been used, namely, from July, 1889, to June, 1894, inclusive. 
It would, of course, have been preferable to have used more, 
but lack of time prevented, and, in any event, it was thought 
that the different storm types are so distinct, both as to local- 
ity and season, that fairly accurate results could be obtained 
with but five years’ data. | 

PRECIPITATION. 


In all 549 more or less well-defined lows were studied, and 
of these all but three, or one-half of 1 per cent, originated 
somewhere to the westward of the State of Missouri. Of 
these three, two backed in from the south Atlantic Coast suf- 
ficiently to cause precipitation, local in one case and general 
in the other, and comparatively light in both. The other 
originated within the State. It was only of moderate energy, 
not very well defined, and caused general thunderstorms with 
a substantial amount of rain. 

By far the greater portion of the lows which moved over 
the country first appeared in the British Northwest Territory 
in the Province of Alberta. Twenty-six per cent were of this 
type, but only 32 per cent of these caused precipitation in the 
State of Missouri. Aconsiderable number, 9 per cent, moved 
eastward from the north Pacific Coast, and of these 49 per 
cent caused precipitation in Missouri. An almost equal num- 
ber originated in the middle Plateau, but 80 per cent of these 
caused precipitation. Seven per cent originated in the south- 
ern Slope, and 87 per cent of these caused precipitation. 
Seven per cent also originated in the extreme northwest, east 
of the Rocky Mountains, but only 49 per cent of these caused 
precipitation in our State. Six per cent originated in the 
southern Plateau and 91 per cent of these caused precipita- 
tion. Only 2 per cent originated in Mexico or the west Gulf 
States, but 92 per cent of these caused precipitation. Rain 
or snow also followed fifty-six cases of irregular and unset- 
tled conditions, indicated on the weather maps by the curving 
away from each other of the isobars and isotherms, leaving an 
open space between. These usually caused rain within a 
reasonable time, and 10 per cent of them developed into well- 
defined lows, one in April, 1893, becoming a storm of excep- 
tional severity by the time it reached the middle Slope. These 
irregular arrangements of the isobars and isotherms, when 
they occur in the Southwest and West, indicate the presence 
of conditions which will almost invariably cause precipita- 
tion in Missouri in from twenty-four to thirty-six hours; the 
interval depends upon the distance of the irregular conditions 
from the State when first noticed. ; 
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No precipitation at all occurred from the lows originating 
in Manitoba and the Missouri Valley. 


* * * * * * * 


It appears that at times precipitation will be caused in 
Missouri, usually within twenty-four hours, by high areas, 
mostly of decided character, in the Slope or Plateau regions. 
The pressure is generally above the normal over the remain- 
der of the country, although there are sometimes lows of 
slight intensity moving across the Gulf of Mexico, or else 
over the extreme north, particularly in the winter. In near] 
all the cases the amounts of precipitation were light, and, 
except in summer, were evidently caused by condensation by 
the low temperatures accompanying the highs. In the sum- 
mer the conditions were generally unsettled and somewhat 
confused, causing local showers, principally thunderstorms. 

It is worthy of note that the highs rarely moved across the 
Mississippi River, except with greatly decreased energy. 
Many were dissipated west of the river, normal equilibrium 
evidently having been restored by the precipitation. 

The following conditions usually precede precipitation from 
high areas: 

(a) High of decided character in the northern or middle 
Slope or middle Plateau, and elsewhere pressure norma] or 
above. 

(b) Cold wave covering the central valleys and West ex- 
cept in summer. 

(c) Isothermal gradients usually quite steep, about 10° 
per 100 miles (except in summer), either in southeast Ne- 
braska and southwest Iowa, or in Missouri, or in western 
Kentucky and western Tennessee, and less than one-half as 
steep to the northwestward, with the isotherms extending in 
a northeasterly direction. 

(d) Frequently in winter a low of slight intensity over the 
Gulf of Mexico, and sometimes over the extreme north, al- 
though these latter lows do not appear to have any effect on 
the result. 

(e) Northeasterly winds, shifting later to easterly and 
southeasterly. One peculiar form of high pressure area, with 
conditions somewhat different from the above, caused pre- 
cipitation in Missouri in about 83 per cent of the cases in- 
vestigated. The pressure was generally high over the whole 
country east of the poy Mountains, but the belt of highest 
pressure extended in oval form over the States immediately 
north of Missouri, sometimes reaching farther west to Ne- 
braska and as far east as West Virginia, but with the highest 
belt extending from eastern Nebraska to western Illinois. 
The weather was cloudy, with northerly winds, and the tem- 
peratures ranged from 30° to 40° within the State of Missouri, 
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although much lower in one case. The isotherms extended 
across the State in a horizonal direction parallel to the long 
axes of the oval isobars above mentioned. Precipitation 
from high areas always followed in twenty-four hours and 
was usually light in amount. 


* * * * * * * 
TEMPERATURE. 
* * * * * * * 


The following general conclusions were deduced from a 
study of the origin and progress of cold waves: 

I.—The severity of the cold wave depends largely upon the 
lowest reading of the barometer, the proximity of the center 
of the low to the State, ite position with reference to the 
State, and the intensity of the succeeding high. 

II.—Owing to the latitude of Missouri and the rapid east- 
erly movement of the lows from November to April inclusive, 
nearly all the cold waves are of comparatively short duration. 

III.—* The most marked cold waves occur with a low in Mis- 
souri and a high in Montana or North Dakota.” (Hammon.) 

IV.—When a low passes to the southeast west of Missouri 
there will be no marked fall in temperature, as the winds 
will blow from some northerly direction in advance of the 
low, and there will not be much rise in temperature. In 
cases of this sort it is perhaps better to forecast colder in 
twenty-four hours, followed by warmer within twelve hours 
after that, as the high following the low will cause warmer 
southerly winds without regard to the intensity of the former, 
and the extent of the cold wave in the West and Northwest. 

V.— “A low in Missouri and a high in Minnesota affect east- 
ern Missouri, but not materially western Missouri.” (Ham- 
mon. ) 

VI.—A Mexican low passing through Missouri produces a 
severe cold wave lasting at least from thirty-six to forty-eight 
hours. 

VII.—A low in Colorado moving rapidly eastward, e. g., to 
the upper Lakes in twenty-four hours, causes a decided cold 
wave of short duration in about thirty-six hours. A consid- 
erable rise in temperature may be expected within thirty-six 
hours after, unless the high is reinforced by another coming 
down from the extreme north, in which case the low temper- 
ature will persist for a day or two longer. 

VIII.—When a low moves across the extreme north the 
fall in temperature in Missouri will not be very great, but if 
the temperature is already comparatively high, the fall is 
likely to be sufficient to justify a céld wave warning. These 
cold waves are in all cases of very short duration. 


* * * * * * * 


NOTES BY THE EDITOR. 


THE VALUE OF WEATHER BUREAU FORECASTS. 


With respect to the value of the Weather Bureau forecasts 
Dr. Isaac M. Cline writes in the Monthly Bulletin of the 
Texas Weather Service for August, as follows: 


A West Indian hurricane touched the Texas coast country on August 
29, when gales were reported from Port Lavaca westward to Browns- 
ville, extending into the interior as far north as Rio Grande City, 
where much damage was done by the wind. Boats in port were dam- 
aged to some extent at Brownsville and Corpus Christi, and several 
houses were blown down at Rio Grande City and Brownsville. Fore- 
casts showing the location of this storm were received from the chief 
office at Washington for three or four days before the storm reached 
the coast. These forecasts were given wide distribution and everybody 


kept well informed in regard to the progress of the storm. It is re-| 


rted from Brownsville that had not these ae been given much 
mage would have been done, which was avoided by the timely prep- 
arations. This was the case generally all along the coast, as the warn- 


ings caused many vessels to remain in port until all danger was over. | probably fell half an 


High tides were reported from all along the coast and the sea swells at 
Galveston, Tex., at 8 a. m. on the 29th were the highest which have 
occurred since July 5, 1891. There was no material damage done at 
this place, except there was slight erosion on the beach and some jetty 
piling washed off. The exact damage done by this storm along the 
west gulf is not definitely known. 


THE GREAT DROUGHT OF 1845 IN NORTHERN OHIO. 


This drought is described by Mr. Seabury Ford in a letter 
to 8. P. Hildreth, as published in the American Journal of 
Science, March, 1846, (2), Vol. I, p. 207, as follows: 


The district of country which suffered the most was about 100 miles 
in length, and 50 or 60 in width, extending nearly east and west par- 
allel with Lake Erie, and in some places directly bordering on the 
shore of this t inland sea. There was no rain from the last of 
March or the first of April until the 10th of June, when there fell a 
little rain for one day, but no more until the 2d of July, when there 

inch, as it made the roads a little muddy. From 
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this time no more rain fell until early in September. This long-con- 
tinued drought reduced the streams of water to mere rills, and many 
springs and wells heretofore unfailing became dry, or nearly so. The 
grass crop entirely failed, and through several counties the re 
grounds in places were so a A that in walking across them the dust 
would rise under the feet, as in the highways. So dry was the grass 
in meadows that fires, when accidentally kindled, would run over 
them as over a stubble field, and great caution was required to prevent 
damage from them. The a of oats and corn was nearly destroyed. 
Many fields of wheat so perished that no attempt was made to harvest 
them. Scions set in the nursery dried up for lack of sap in the stocks, 
and many of the forest trees withered, and all shed their leaves much 
earlier than usual. The health of the inhabitants was not materially 
affected, although much sickness was anticipated. Grasshoppers were 
multiplied ee in many places, and destroyed ott green 
te — drought had spared, even to the thistles and elder tops 
the roadside. 

The late frosts and cold drying winds of the spring months cut off 
nearly all the fruit, and what few apples remained were defective at 
the core and decayed soon after being gathered in the fall. Many of 
the farmers sowed fields of turnips in August and September, hoping 
to raise winter food for their cattle, but the seed generally failed to 
vegetate for lack of moisture. So great was the scarcity of food for the 
domestic animals that early in autumn large droves of cattle were sent 
into the valleys of the Sciota, where the crops were more abundant, to 

ss the winter, while others were sent eastward into the borders of 

ennsylvania. This region of country abounds in , and one of 
the staple commodities is the produce of the fs Many stocks of 
dairy cows were broken up and dispersed, selling for only four or five 
dollars a head, as the cost of wintering would be more than their worth 
in the spring. Such great losses and suffering from the effects of 
drought have not been experienced in that portion of Ohio for many 
years, if at all since the settlement of the country. As the lands be- 
come more completely cleared of the forest trees dry summers will 
doubtless be more frequent. In a region so near a large body of water 
we should expect more rain than in one at a distance. Thesky in that 
district is, nevertheless, much oftener covered with clouds than in the 
southern portion of the State, where rains are more abundant; but the 
dividing ridge or height of land between Lake Erie and the waters of 
the Ohio lacks a range of high hills to attract moisture from the clouds 
and cause it to descend in showers of rain. 


[Nore.—The above prediction that the frequency of dry 
summers will doubtless increase “as the lands become more 
~ ay ont cleared” has not as yet been verified, although 
the forests have been greatly reduced and the rainfall records 
greatly multiplied. Undoubtedly the dryness of the surface 
soil has been increased by sunshine and winds and plowing 
and draining, but the cloudiness and rainfall pe | snow, 
which are the true meteorological phenomena, do not seem 
to have been appreciably affected by the increase of the 
population and the cultivation of the land. Our knowledge 
of atmospheric motions attending rain leads us to conclude 
that extensive areas of cloudless sky and no rain must be 
due to the presence of slowly-descending air; the dryness 
and heat observed in the lower atmosphere are the outcome of 
three influences, viz: the compression of descending air, the 
nocturnal radiation and the daily insolation. The evaporation 
from soils and plants, oceans and lakes, is in general carried 
far away before it falls as rain. If it be true,as above stated, 
that in a region so near Lake Erie as is the State of Ohio 
“we should expect more rain,” still it is equally true that the 
rainfall of Ohio is not appreciably increased by the presence 
of Lake Erie except along the immediate coast, and we must 
look to some other influence as the origin and cause of its 
rainfall. Evaporation adds moisture to the air, but what 
brings it down? Experience shows that rain occurs in three 
classes of localities: (1) Where the winds push up over high- 
lands; (2) where cool air underruns and lifts up warmer air ; 
(3) where overheated surface air rises to let the surround- 
ing heavier air take its place. All three of these are summed 
up in the one expression “rain falls from masses of air that 
have been raised high enough to cool, by expansion, decidedly 
below the dew-point.” How far this cooling must go or what 
other factors come into play is still a subject for further dis- 
cussion, but it seems certain that the primary essential is 
the ascension of a large mass of moist air, and when this 
feature is absent there will be no considerable rain. } 


A REGION OF HEAVY RAINFALL. 


The following is taken from the monthly meteorological 
report of the North Carolina State Weather Service for 
August, 1895, p. 135. 

Mr. B. C. Hawkins, beer observer at Horse Cove, 
Macon County, in western North Carolina (near the boundary 
between North Carolina and Georgia, N. 35°, W. 838° 10’), 
writes: 

Owing to the system of mountain and valley winds on the southeast 
slope of the mountains the tendency at this station is for northeast 
winds at night and southeast winds in the daytime. Very often the 
winds are northeast at sunrise, but by 9 a. m. are fresh from the 
southeast. Sometimes the night winds are from the northwest or 
north, the day winds from the south or southwest, but the northeast 
night and southeast day winds are the most marked. These winds 
are broken up by the passage of highs and lows of marked intensity. 
I believe this system extends over many adjacent counties, and that 
these winds are one cause of the | heavy precipitation which 
occurs in northern Georgia, northwestern South Carolina, and the 
western portion of North Carolina. Would not such winds have a 
tendency to force large volumes of moist air up the Blue Ridge? 
When a cyclone appears in the west the natural direction of the wind 
here would be southeast, but the diurnal winds would increase the 
amount of airin motion. * * * Heat action on the slopes of the 
mountains would probably rarely be sufficient to cause rain inde- 
pendently, but would increase the amount in most cases when cyclonic 
action comes into play. Professor Harrington in “‘ The Rainfall of the 
United States,’”’ attributes the excessive rainfall of the southern Blue 
Ridge entirely to the contact of storms, especially Gulf storms. * * * 
I believe, however, that these mountain and valley winds increase the 
rainfall greatly. They may have something to do with the severe 
cloud bursts which are common here, and of which an unusually large 
number occurred in June, 1876. 


THE CALCULATION OF NORMAL VALUES. 


It is important to decide whether a normal value of any 
meteorological datum is always best obtained by simply 
taking the mean of all observed values. Our idea of a nor- 
mal implies, first, that it is the average of a great number, 
and, secondly, that it contains within itself nothing abnor- 
mal—that is to say, that abnormal events have so counter- 
acted each other as not to injuriously affect the average of 
many values. If, for instance, we have a number of total 
monthly rainfalls for August ranging between zero and two 
inches, and if we know that, as far as experience goes, there 
is no reason to think any of these to be very abnormal, then 
the average of all will properly be used as the approximate 
normal for that month and place; but if among these there 
occurs one month with a cloud-burst (as when 24 inches of 
rain fell at Palmetto, Nev., in August, 1890), then this ab- 
normal value will so affect the average of all that the latter 
will not be a proper normal. Such an abnormal value should 
be included with the others in the general average only when 
the series is so long—say 100 or 500 values—that the error 
introduced by counting it in shall become insignificant be- 
cause divided by the large number. That is to say, if a cloud- 
burst may be expected but once in a hundred years at the 
station, then the average of a century of records including 
one cloud-burst would be a proper normal, but the average of 
ten years, including the cloud-burst, would not be a proper 
normal. In the latter case we must reject the cloud-burst 
and take the average of nine years as an-approximate normal 
and wait for the century of records to accumulate. 

There is a general proposition in the mathematical laws of 
chance, according to which the most probable mean value is 
determined only after rejecting observations whose abnor- 
mality is such that the probable error of the resulting mean 
is inereased by using them. The rule according to which we 
may judge whether an observation should be rejected for such 
abnormality is fully explained in Chauvenet’s treatise on 
“The Method of Least Squares,” published as an appendix in 
the second volume of his “Spherical Astronomy.” The ap- 
plication of the laws of chance or probability to meteorologi- 
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cal problems is well set forth in Meyer’s “Anleitung,” but the 
criterion for the rejection of abnormal observations is not 
mentioned by him. There are perhaps but few opportunities 
for its application in meteorology, but its propriety seems 
very evident in case of such excessive rains as at Cherrapoonjee, 
India, and in our American “cloud-bursts.” The further study 
of this subject is of interest. 


PROTECTION FROM FROST. 


In a recent number of the WeatnerR Review (November, 
1894, page 463) some suggestions are given as to methods of 
protecting tender vegetation from injury by severe frost. In 
that article the sprinkling of the plant and the ground with 
water is especially mentioned as a preventive. On this sub- 
ject Prof. R. C. Kedzie, of the Michigan State Agricultural 
College, at Lansing (as quoted in the August Bulletin of the 
Michigan State Weather Service), says: 


The great regulator of temperature is water. Water in becoming 
warmest takes up a large amount of heat and gives out the same 
amount of heat in cooling. Evaporation is a powerful cooling process 
and condensation of water vapor is an equally powerful heating proc- 
ess. The vapor of water in the atmosphere may control excessive 
changes of temperature in two oo 

1. By condensing into water it liberates enough heat to raise through 
one degree the temperature of a thousand times the amount of water 
condensed, and, hence, powerfully arrests the fall of temperature by 
giving out heat. In this way the beneficent dew becomes a warming- 
pan for our chilling fields. 

2. The vapor of water in the air (and the clouds also) prevents the 
escape of heat by radiation from the soil and consequent cooling of the 
ground during the night. But for the vapor of water in the air we 
should have a frost every night in the year. The removal for a single 
summer night of the aqueous vapor which covers England, would 
be attended by the destruction of eter ees which a freezing temper- 
ature could kill.—Tyndal on Heat, p. 405. 

If the farmer is forewarned of the approach of a still frost he may 
do something to avert the calamity. he conservative influence of 
watery vapor is the most — means of protection, and sometimes 
trivial causes of this class will produce surprising results. The old plan 
of a tub of water under the fruit tree, and a rope reaching from the 
tub into the branches, may serve a useful purpose. The evaporation 
from the water in the tub and of the water carried by capillary ac- 
tion in the rope may spread the protecting folds of the water blanket 
over the tree. Such appliances, while of some use for a small garden, 
would be futile for a farm. 

If the hoed crops of the farm are cultivated with reference to secur- 
ing a constant supply of moisture in the upper soil, to draw by capil- 
lary action of the soil upon the reservoir of water in the subsoil, and 
at the same time to keep the surface soil in such condition as to pre- 
vent the too rapid dissipation of soil moisture, the fields may be saved 
from frost by a covering as impalpable as air but as effectual as eider 
down. Here is a conservatism of highest importance for both farmer 
and fruit grower. On the night of September 16, 1868, the Indian corn 
in Michigan was almost entirely killed by frost, only a few fields along 
the banks of rivers or the borders of lakes being spared. In these 
fields the corn stalks the next morning were dripping with dew. The 
evaporation from river or lake during this dry time (only one-eighth 
inch of rain in two weeks) had moistened the air in the vicinity and 
staved off the frost. Away from bodies of water the air was very dry 
and the dew point low. t the Agricultural College the temperature 
in the open air at 2 p. nr., September 16, was 54°, the wet bulb marked 
44°, and the temperature of dew-point was 31°. During the night the 
temperature sank to 24°, and a black frost was the result. If the air 
over the whole State had been as moist as it was along those rivers and 
lakes, a heavy dew would have fallen everywhere and the corn crop 
would have been saved. 

This immunity from frost afforded by a moist atmosphere is a mat- 
ter of great importance. I once read ina newspaper of the experience 
of a farmer who feared a frost on his growing corn, and who cultivated 
the field, stirring up a moister soil, and thus poonees evaporation, 
with this result, a heavy dew and a rescued crop, while neighboring 
fields of corn were cut by frost. 

Ten years ago some beautiful beds of coleus were near my house. 
Early in October there were threatenings of frost. Every evening the 
beds were thoroughly wet down with cold water, and the tender coleus 

ants escaped frost while other plants near by were killed. At this 
ime I found my neighbor one evening putting blankets over his grape- 
vine tosave the fruit from frost. I advised him to take away his woolen 
blankets, and put on the water blanket by a thorough drenching with 
water. This was done and the grapes saved. 

This use of water to guard tender plants from frost has frequently 
been tried at the college, and qouesdliy with good results. Strawber- 


ries and grapes in blossom may be saved in this way and with little 
trouble, if a good supply of water and a sprinkling hose are available. 
The quick-witted farmer or gardener will find many ways of using water 
forthis purpose. With irrigation we might defy frost during the grow- 
ing season. 
hen water is not available for such purpose advantage may be taken 
of fire to ward off frosts; not by the hope of warming the body of air 
over a field, but by forminga canopy of smoke over the field to prevent 
the escape of heat by radiation from the ground. In France the vine- 
ards at the time of blossoming of the grape vines are often preserved 


in this way. Any material that will form a dense smoke, like coal tar, 
is preferred for this purpose. A smudge is better than a bright fire be- 
cause it makes more smoke. 


The use of water in case of frost may be found beneficial even after 
the frost has occurred. Several cases are known where, after the se- 
vere frosts which occurred in May, 1895, several acres of grapes were 
saved by a thorough drenching with water early in the morning after 
they had been quite severely bitten by frost. 


The following paragraph from the Orange Judd Farmer, 
August 31, 1895, is worth repeating in this connection : 


Protection against frosts is a vital matter to fruit growers and truckers, 
whose season’s labor and investment may be wiped out by a single de- 
structive frost. The more valuable the crop and the greater the risk of 
frost the more effort and expense may be safely put into means of pro- 
tecting against frosts. A famous California orange grove is equipped 
with a system of iron pipes, through which water is conducted to noz- 
zles at frequent intervals, the idea being that the spray will ward off 
light frosts. Barrels of tar and rubbish in different parts of the orchard 
are available for making a smudge of smoke, which is the most practi- 
cable means yet devised. In the case of a freeze such as visited Cali- 
fornia two years ago and Florida last winter, or a real hard frost in 
other sections, neither of these methods is of much avail. Smoke is 
= against all light frosts and is easily obtained. Strawy manure, 
eaves, rubbish, etc., should be piled in the lowest places and about the 
sides of the field and covered with hay caps or ducking (previously 
vainted with two coats of linseed oil and dried), so as to be always dry. 

ave a barrel of kerosene oil handy, some cans and torches. When 
the frosts threaten, set a — watch to inspect thermometers placed 
on stakes in various parts of the field, especially in the most exposed 
places. If the mercury drops to 35° by 1 or 2 a. m., it is likely to mean 
a frost of more or less severity before sunrise. Then call up the folks, 
light the torches, and let each pee take torch and oil can (previously 
filled) and set fire to the row of rubbish heaps —— assigned him. 
If the wind blows the smoke away from the field, carry some rubbish 
over to the windward side, so that the smoke will be blown to in- 
stead of from the field. If the frost does not come, no expense worth 
mentioning has been incurred, as the piles can be scattered and plowed 
under for manure or burned, the ashes making excellent fertilizer. No 
— person thinks of leaving his buildings uninsured against fire. 

‘ertainly it is just as important to insure against frosts, so far as it can 
be done by such simple means as smoke rad or water. We wish 
all who have had experience in this matter would send it for publica- 
tion. 

Mr. E. P. Powell, a successful and brainy horticulturist in western 
New York, writes: 

“The very best preventive against frost is not fires, but rey 
ing with water during the evening and night. When this can one, 
we can overcome the danger from a fall of two or three degrees. This 
will often save our whole crop. This last spring I lost my grapes by a 
margin of not more than two degrees, but on a preceding night antici- 
pated the frost by deluging the trellises with water. Of course bonfires 
may also be used. I anticipate we shall be compelled to adopt irriga- 
tion in all the Eastern States.” 


HOW DO RAINS AND WINDS SPREAD EPIDEMICS ? 


Professor Charles Mayer, as quoted from the Tennessee 
Journal of Meteorology, says: 

Occasionally epidemic diseases seem to have been spread by clouds 
and the rain from them. The best authenticated case is that of a 

lague epidemic in the fifteenth century, which broke out most vio- 
ently in a Swiss town immediately after a cloud, coming from an 
infected but distant region, discharged its rain upon that town. 

[ Nore.—The relations of the weather to the spread of epi- 
demics are still involved in great obscurity. Without going 
back to the fifteenth century, there was an excellent oppor- 
tunity to investigate the subject in 1889-90, when the grip 
spread over the whole civilized world. Its progress was so 
regular that for a long time there was a general belief that 
the active germs of influenza were carried as dust in the air 
by the winds, or perhaps by the upper currents. This idea 
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was dissipated by several memoirs that established the fact 
that the wind and weather were entirely subordinate factors 
and that the spread of the disease followed the lines of travel, 
especially the principal steamboat and railroad routes, and 
that, therefore, the germs were carried by diseased individuals 
or by articles that had been used by or had come in contact 
with them, and not by the winds. Of course the wind, in the 
narrow sense, may have carried the germs a few feet or rods 
from one individual to another, but not for distances of many 
miles. Several epidemics, such as the yellow fever, smallpox, 
and cholera, have been traced back to the direct importation 
of their contagia (whether animate or inanimate) by human 
agencies. Furthermore, it appears probable, from experi- 
mental data, that few disease germs can maintain their vital- 
ity more than a few hours when freely exposed to the air and 
sunshine, as would probably be the case if they were carried in 
the atmosphere as minute particles of dust. Therefore we 
think it probable that the winds and the rain must not be 
considered as the means by which diseases are spread between 
places that are any considerable distance apart. The limit to 
which living germs can be carried in the free air is not yet accu- 
rately known, but is believed to be quite small. The upper cur- 
rents of air carried the vapor dust from Krakatoa, in 1883-’84, 
over the whole Northern Hemisphere, but many months were 
required to do this, and what little we know of the life history 
of disease germs teaches that they could not survive the sun- 
shine, the dryness, and, perhaps, the cold of the upper currents. 
This is not to dery that the winds and the ocean currents 
can carry the coarser seeds of plants and fungi for many 
miles without injury; but the bacterial disease germs have a 
far more delicate organism than those seeds, and what would 
seem to be an allowable analogy between the transportation 
of seeds and germs fails when applied on a large scale. The 
wind may carry the germs to a great distance in the free air, 
but probably will kill them in so doing; local breezes may 
carry living germs a few hundred feet, but the diseased man 
or the convalescent, or the clothing and articles used by these, 
or the water we drink, or the food we eat, may carry them 
hundreds and thousands of miles. In the particular case of 
the spread of the epizootic and influenza epidemics of 1872-’73 
among horses and cattle it was shown that they spread against 
the wind, or when there was a calm, quite as often as they 
spread with the wind. ] 

The following extract shows the result of an extensive in- 
vestigation by the medical department of the Prussian army 
into the — of the grip epidemic of 1889-90. It illustrates 
what we have above said and shows that we must not exag- 
gerate the influence of the lower winds or the upper currents: 


If we now collect together the results of experience as to the spread 
of the grip in the German army, we find that the view still holds good 
which prevailed at the beginning of the epidemic to the effect that the 
influenza is a disease that owes its origin to certain miasmatic external 
causes. On the other hand there does not appear to be any sure evi- 
dence of the influence of weather, climate, wind, or soil, or the season 
of the year. To the contrary the number of those cases in which the 
spread and the mode of spreading of the grip is to be attributed to hu- 
man intercourse, is considerably incre y the experience of the last 
epidemic. Itis not yet clear whether in this intercourse there isa 
direct carri of the infectious material from person to person, or 
whether the infection is carried by the intervention of inanimate ob- 
jects through theair. Weare still ignorant of the real germ that causes 
the disease. A correspondent from Bavaria gives the following ex- 
ample which leads him to believe that inanimate substances may house 
the real gene of the disease and carry them far away: The medical 
officer of the garrison at Germersheim at a time when as yet not a 
single case of grip had occurred at that place, received a pac from 
a place in Russia at which the disease prevailed severely. A short time 
after opening this package he fell sick of the grip, and soon after also 
his whole family. If it should be further demonstrated that dead sub- 
stances can thus contribute to the spread of the disease germs, then, 
perhaps in this way we shall explain the appearance of the disease upon 
ships on the high seas. The germs attached to the cargo carried by a 
ship can, by spreading among the seamen, give rise to a violent, sudden 
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Those interested in studying the distribution of disease and 

in defending the general atmosphere from calumny will find 
a mass of information in the Handbook of Geographical and 
Historical Pathology by Dr. August Hirsch, translated and 
published by the new Sydenham Society, London, 1883. The 
data there given show that not only influenza but nearly every 
other form of epidemic has a secondary dependence upon 
favorable weather. Some diseases that are characteristic of 
tropical climates have been known to break out in midwinter 
when the ground is frozen and covered with snow; these oc- 
currences depended upon the habits of the people, the tem- 
perature and cleanliness of their houses, the food they ate, 
and the water they drank, rather than on any special meteor- 
ological conditions. 
- The “climate” of the sanitarian considers not merely the 
sunlight, temperature, moisture, and wind of the meteorolo- 
gist, but many other factors that constitute the environment 
of man and have a bearing on health and disease. 


DO THUNDERSTORMS ADVANCE AGAINST THE WIND ? 


The note from Mr. Hicks, published in the Monraiy 
Weatuer Review for April, page 131, has called forth the 
following letter from Mr.C. A. cies. voluntary observer, Be- 
loit, Kans. (W. 98° 05’, N. 39° 30’, 200 miles west of the Mis- 
souri River), and the editor will be glad to obtain still other 
notes on this point. 


In the report for April, which I have just received, I notice the state- 
ment of Mr. E. D. Hicks, observer at Marceline, Mo., of which I have 
heretofore seen no notice in print. This fact I have frequently observed 
since my residence here and can confirm his observation. It is proba- 
ble that the same phenomenon will be shown to occur over all those 
—— plains so much above sea level when further observations are 
made. 

THE CAUSE OF THE LOW TEMPERATURES FOR 
AUGUST. 


Mr. George N. Salisbury, Director of the Washington State 
Weather Service, writes in the August Review, as follows: 

This was an excessively dry month in all sections of the State. 
Practically no rain occurred until the rainy period, which began in 
the northwestern part of the State on the 19th, and ended in the east- 
ern part on the 21st. Prior to this the drought had been of six weeks’ 
continuance. West of the mountains the ave rainfall was a trifle 
more than last year, but much less than that of any other August on 
record. East of the mountains it was a trifle less than last year, and 
less than any August on record. It was the coolest August of which 
there was any record here, notwithstanding the fact that there was so 
little rain and cloudiness. This is probably accounted for by the fact 
that on many days that were otherwise clear the sun was almost en- 
tirely obscured by excessive smoke from forest fires, which extended 
over a great part of the eastern as well as the entire western section of 


the State. 

Note.—The interesting suggestion here made has led the 
editor to compare the mean maxima for August, 1895, with 
those for August, 1894, and to do the same, also, for the 
monthly mean of the minima. The details, as given in the 
following tables for the eastern and western portions of the 
State, show that, as compared with 1894, the average and 
maximum temperatures of, 1895 were, indeed, lower. The 
lowering of the maxima might be attributed to the direct 
effect of the absorption of solar — by the smoke, but as 
the minimum temperatures were also lower, and that, too, 
even more so than the maxima, it becomes evident that the 
obscuration of the sunlight by the smoke is not the only, nor 
indeed the principal cause, of the average low temperature. 
The data for surrounding States show that the temperature was 
below the normal throughout the Pacific Coast, the Plateau 
Region, Montana, and the Canadian Provinces of Alberta, 
Saskatchewan, and Manitoba. Over the northwest part of 
this region the pressures were above the normal, and over all 
of it the rainfall was below normal. Everywhere, moreover, 
the lowest minima on record were reported. 
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Temperature extremes and differences in the State of Washington for the 
years 1894 and 1895. 


1894, 1895. 
Difference. 
Stations. Mean of— Mean of— 
Western part 
06 76.9 47.6 75.1 42.2; —1.8| —5.4 
West Ferndale 78.8 44.0 76.6 —2.2| +2.1 
69.2 53.4 70.6 50.8) —8.1 
20600 70.6 53.6 68.4 50.7| —2.2| —2.9 
62.2 51.8 59.4 49.8; —2.8| —2.0 
69.3 50.7 66.9 48.0; —2.4| —2.7 
67.1 51.5 64.6 47.9; —2.5| +3.6 
77.4 46.9 73.1 42.8| —4.3| —41 
Smohomish 72.6) 51.5) 74.2) +1.6|) —5.3 
76.9 53.5 72.5 48.9| —4.4| —4.6 
es 80.0 49.9 79.6 45.4) —0.4| —4.5 
66.7 56.2 63.9 52.2; —4.0 
73.6 51.3 71.9 47.6 | —1.7| —3.7 
part. 

94.4 56.5 90.8 46.1; —3.6| —5.4 
Fort 92.5 51.2 88.9 4.0) —3.6| —6.2 
ds 87.2 65.8 85.1 59.7 | —4.1| —6.1 
SPOKaNne 86.8 56.0 82.8 52.3) —4.0/) —3.7 
s 82.6 50.3 81.4 45.7) —1.2| —4.6 
90.3 55.3 87.9 80.5) —2.4| —4.8 
0000 0c 87.7 59.8 84.7 57.6) —2.2 
Kennewick 92.5 63.3 84.4 54.4; —8.1| —8.4 
83.4 52.8 85.8 +2.2) +1.5 
80.7 45.3 76.5 39.6; —4.2| —5.7 
87.3 51.9 81.1 50.0; —6.2| —1.9 
Walla Walla 91.2 62.4 86.9 58.1; —4.3 

79.7 64.7 83.2 60.7; +3.5) —4.0 
88.8 57.4 85.4 58.38) —8.4) —4.1 
87.4 54.6 84.2 50.3; —8.2| —4.3 
Mean of whole State ............. 80.7 | 52.7 77.9| 48.9) —2.8| —3.8 


We thus see that we have here to do with a wide-spread 
phenomenon, in which the smoke from forest fires plays a 
very subordinate part; there must have been some general 
cause at work. The centers of areas of low pressure have 
rarely passed over this region during the current month, and 
the centers of areas of high pressure have been unusually per- 
sistent; but we do not go backward very far toward the cause 
when we say that the low temperature and the dryness were 
due to the excess of pressure, as these three climatic features 
are generally associated together, and neither one can be 
spoken of as the cause of the other, but they all alike follow 
from one feature in atmospheric motion that immediately 
precedes them, namely, the slow descent of the upper air 
toward the earth’s surface. The charts of monthly mean tem- 
peratures and pressures and winds for the Northern Hemi- 
sphere show that an area of high pressure whose center is 
over the eastern Pacific ocean between latitudes 20° and 40° 
moves northward during half of the year, say from April to 
August, and thence slowly backward. It usually reaches 
its northern position in latitude 40° during August, at which 
time it also approaches nearest to the coasts of Washington, 
Oregon, and British Columbia; sometimes an arm stretches 
far northeastward over these States. Such an area of high 
pressure, with comparatively clear, cool, dry air is an area 
of descending air, and when abnormally cool, dry weather 

revails over Washington and the surrounding country, as 
in the current month, it simply means that there has been 
an unusual flow of northerly winds over that region due to the 
unusual position of the area of high pressure; that is to say, 
the region in which air descends to the earth’s surface has 
been pushed to the north and east a little beyond its ordinary 
position. Perhaps we may infer from this that the regions 
where air ascends have been pushed correspondingly far to 
the south and east. In order, therefore, to arrive at a funda- 
mental explanation of the cause of the cold August in the 
State of Washington it will be necessary for us to explain 
how the region of descending air and high pressure came to 


be so far toward the northeast. We shall not attempt to 
present in detail the mechanics of this process, but in general 
we may say that the atmosphere moves in complex curved 
paths around and out of, and again around and into, the 
regions of high pressure and low pressure. No simple draw- 
ing could present the irregularities of the path of the air as 
it passes from the high to the low pressure, and from the 
upper strata to the lower strata, or vice versa. If we follow 
a particle in its path we shall find it subject to forces and 
pressures that push it now toward and now from the equator, 
now upward and now downward toward the surface of the 
earth. Its motion is largely determined by its own intrinsic 
density; the denser it is by reason of coldness or dryness the 
more it is drawn down to the surface by gravity and driven 
toward the equator by centrifugal force, and, on the contrary, 
the lighter it is, by reason of its warmth and moisture, the 
more it is pushed upward and toward the polar region. What 
is true of the smaller masses will be true of the large aggre- 
gations. If the region of high pressure (which is properly 
called a pleiobar) over the Pacific were, during August, 1895, 
fed by air a little colder or drier than usual, and therefore a 
little denser than usual, it would assume a more southerly 
position and bring lower temperatures to Washington; if the 
air within this pleiobar descended more slowly than usual, 
giving it more time to cool by radiation, then it would reach 
the earth’s surface colder, and would bring lower temperatures 
to Washington. It is by some such process as this that the 
editor would explain the low temperatures of August, 1895. 
We are not yet ready to foresee when the pleiobars and meio- 
bars, or the great areas of high and low pressure, will have 
positions unusually far to the north or south, or east or west 
of their normal] positions, but that they must change, and for 
the reasons just given, is sufficiently evident. We must mas- 
ter this feature in the mechanics of the atmosphere before we 
attempt to explain the variations of the seasons by intro- 
ducing any other principle. ] 


AN AURORA IN SOUTH CAROLINA AND KENTUCKY. 


The Weather Bureau observer at Charleston, 8. C., Mr. 
Lewis N. Jesunofsky, describes the aurora of the 26th, as 
follows: 

An aurora was observed at 10.47 p. m. to 10.58 p.m. Altitude, 24°; 
azimuth (counted from 8. to W. to N., oe), 110° to 190°. A dark seg- 
ment or arch rose to 17°, with a crown of light to 24°, one large streamer 
lasting from 10.51 p. m. to 10.53 p. m.; azimuth, 116° to 122°, and alti- 
tude 30°. The display was accompanied by a thin veil of vapor, through 
which the stars could be seen. 

The voluntary observer at Greendale, Fayette Co., Ky. (Mr 
R. I. Spurr), also notes an aurora on the 26th. 

These widely separated stations certainly experienced two 
independent auroral displays. Both stations were near areas 
of thunderstorm development. No other stations near by 
record having seen an aurora, 

These cases relate to those interesting sporadic auroras 
whose occurrence illustrate the general principle that the 
auroral light is frequently and probably always low down in 
the atmosphere, emanating from a layer of electrified vapor 
lying between regions of cold, dry, and warm, moist air, 
respectively. In the winter season the warm, moist air is 
generally above the cold and dry air, but in the summer sea- 
son instances may occur where, for a short time and over 
small areas, the cold, dry air is above and, of course, slowly 
settling down. In the present instance South Carolina and 
Kentucky were covered with a lower layer of warm, moist air, 
but above this thunderclouds existed, with a great display of 
lightning over these and the adjoining States. An extensive 
West Indian hurricane to the south of Cuba was moving west- 
ward. It was mentioned by the present Editor as early as 
1874 that a region of auroral displays is often bounded on the 


298 


MONTHLY WEATHER REVIEW. 


Aveust, 1895 


south, east, and west by a region of thunderstorm develop- 
ment, as though the violent discharges from highly-electrified 
air shaded off into gentler discharges in the distant regions, 
where the air was less highly electrified. A mass of air (or 
rather the moisture and dust contained in it) may carry a 
charge of electricity a great distance, and may gradually get 
rid of it by a series of discharges, at first violent, as in the 
lightning flash, but gradually diminishing, as in the luminous 
or phosphorescent clouds and the most brilliant forms of au- 
rora, until finally the discharges can give rise to only the 
feeblest auroras. This gradual diminution in the intensity 
of the discharge may depend upon a corresponding gradual 
diminution in the quantity of vapor in the air or on a gradual 
change in the condition of the vapor, namely, the difference 
between aqueous vapor and ice vapor. In the Annual Report 
of the Chief Signal Officer for 1576 the present Editor has 
given a study of the aurora of April 7, 1874, and the following 
quotations, from page 309 of that volume; are here given: 


(a) The auroral light exists sometimes as patches or clouds, but 
more frequently as luminous lines [more or less closely packed 
together] inclined to the earth’s surface and approximately parallel to 
the free magnetic needle. 

(+) The luminous lines are associated together, forming wave and 

lindric surfaces; such surfaces appear sharply defined in the por- 
tions where their tangent planes are directed toward the observer, 

iving rise to the appearance of beams or streamers which are, there- 
ore, ill defined on one edge, but sharply defined on the other. 

(c) The luminous wave surfaces are themselves arranged parallel 
to each other, giving rise to arches or belts across the sky which, 
when the observer is favorably situated so that his lines of sight are 
nearly parallel to the luminous lines, are seen by him as striated belts 
or arches, each stria of which corresponds to an element of the wave 
surface, and which structure is well described by one observer as 
resembling the vertebrae and ribs of an animal. A slight curvature in 
the luminous lines, or a ye ogee effect, prevents the striated 
oo from being well seen except near the meridian. When 
the luminous lines are quite straight, and ry we gd when associated 
together in perfect parallelism, but without being grouped into wave 
surfaces, there results the corona around the magnetic zenith with 
“merry dancers’ on all sides, as recorded by one observer. This 
phase of the aurora is probably best seen when the luminous lines 
are comparatively short. 

(d) Inasmuch as the definite edge of a streamer is analy an optical 
effect produced by viewing those portions of a curved surface that lie in 
the tangent plane that passes to the observer, it follows that another 
person at a distance, viewing the same wave surface will receive from 
a slightly different — thereof the impression of a definite 
streamer, if, indeed, he sees any at all. For a similar reason, that 
which - ~ to one person as a well defined arch or belt near his 
zenith will appear to an observer farther south as a collection of 
streamers which may, in fact, easily become so faint or ill defined as 
to be scarcely noticeable, while the streamers which he does observe 
as such, may be formed by an entirely different set of luminous lines an 
surfaces. third observer farther tothe north and looking south- 
\vard may, with equal ease, be observing quite a different object from 
either of the others. The statement is, therefore, warranted that 
although the auroral light emanates from definite points and lines, 
yet the arches and streamers made up of these have no proper locus. 

(e) The elementary luminous lines have motions both transverse and 

marallel to their direction, but in addition to this, slight changes in the 
exures or arrangement of the luminous surfaces, arranged, as they 
often are one behind the other, may give rise to a complete change in 
the appearance of the arches an ams. Thus it results that the 
movements of the arches up and down, or north and south, and the 
movements of the beams or striz, take place in a manner entirely 
diverse from the changes going on among the luminous lines. 

(f) A comparison of the apparent eastward and westward angular 
motion of the waves near the zenith of any station with the apparent 
nature of the streamers observed from stations farther south would, 
if the same objects were observed, afford an additional means of de- 
termining the average elevation of the career mass of light. The 
data at hand as to velocities are too crude to afford precise results in 
the present case. The general indications are, however, very strongly 
in favor of the conclusion that the luminous lines were within 10 miles 
of the earth. 1 

(g) The electric phenomena of the atmosphere embrace on the one 
hand lightning attending.cumulus clouds, and, on the other, the au- 
rora attending cirrus or stratus and haze, and in both cases the electrifi- 
cation of the atmosphere is evidently primarily due to the inductive 
influence of the earth. Between these comes a third class of electric 

isc that, namely, which gives rise to the phosphorescence of 


clouds. Such phosphorescence was noted during the present aurora on 
April 7, 1874, at two stations. It has been observed by myself in 

ashington on occasions too numerous to enumerate, when the whole 
heavens were obscured and rain or snow imminent; especially has it 
been remarkably distinct on the edges of the banks of clouds advanc- 
ing from the northwest, and immediately preceding a sudden chan 
from warm, moist, southerly to cold, dry northerly or northwesterly 
winds. It has also been frequently recorded in connection with the 
lightning and rain of hurricanes. In fact the luminous or phosphores- 
cent cloud due to the silent discharge of electricity between its compo- 
nent atoms is a far more frequent phenomenon in these latitudes than 
either lightning or auroras, and connects together all the luminous 
electric phenomena of the atmosphere in such a way as to show that 
while the electricity may be due to the induction of the earth, the 
form of the discharge is due to the state in which the atmospheric 
moisture exists at the time. 

(A) It accords with the preceding views that we find the beams and 
arches higher above the ground and far less numerous and brilliant in 
the west than in the east, and that, in general, the lower Lakes and 
New England have ever been distinguished by brilliant auroral dis- 

lays, since here not only mountains with their high electric tension, 

t moisture and rapid alternations of temperature predominate. 


The above long quotation shows that we may expect local 
auroras whenever dry, cold air separates two regions of 
highly electrified air. The extent and brightness of the 
auroral display depends upon details that we can not yet 
enumerate. 

As illustrating the weather conditions and thunderstorm 
phenomena over the auroral region that lay between the local 
storms of the Ohio Valley and the hurricane south of Cuba 
on the evenings of August 25 and 26, we give the follow- 
ing quotation from the letter of Mr. H. W.O. Margary, volun- 
tary observer at Eustis, Lake Co., Fla. 


DATA OF ELECTRICAL STORM AS SEEN FROM OBSERVATORY GROVE, 
EUSTIS, FLA., AUGUST 25, 1895. 


6.30 p. m.—Local time. Wind light northeast. Electrical storm in 
southwest with constant lightning among two or more strata of clouds 
as if from one to the other strata, with an occasional flash to the hori- 
zon. Another dense bank of clouds slowly approaching it from the 
north, and also a bank high up in northeast. 

7.00 p. m.—Rain began to fall in west from clouds, with clear space 
to horizon below, showing clearly in several places on the clear sky of 
western horizon. Numerous small clouds moving from different direc- 
tions toward main body of clouds in southwest. 

7.15 p. m.—Clouds rapidly gathering from all quarters toward the 
southwest; very dense; lightning in southwest and north. The chief 
point from which the lightning comes is a black, fleecy cloud in south- 
west, about 50° to 60° above the southwestern horizon. Rain increas- 
ing along western horizon in spots. Wind getting easterly but very light, 
at times up to 5 or 6 miles an hour. Lightning increasing in east. 
Wind getting puffy and very distant thunder at times, but more con- 
tinuous than heretofore, and getting louder. 

7.30 p. m.—Appears to be raining heavily in west-southwest and a 
shower in the west and northwest, but all separate; wind still light 
northeast to east. 

7.35 p. m.—A heavy belt of black, tongue-like, ragged cloud movin 
up slowly from south and southeast; lightning now principally in nort 
along horizon; three northern clouds, that passed partly to westward, 
seem to be absorbing the electrical clouds in south west. 

7.50 p. m.—Wind comes from west and very light, and, at 7.53, back 
again to east; variable from east and west; light puffs. 

8.20 p. m.—Storm passing off to northwest, as the clouds from it have 
absorbed those in southwest and carried them to northwest; lightning 
still quite vivid in north. 


OPTICAL PHENOMENON. 


It may be interesting to publish and explain the following 
phenomenon, specially communicated, from the Ohio Weather 
and Crop Report, by Mr. Samuel W. Courtright, voluntary 
observer at Circleville, Ohio. He states that— 


On February 12, 1895, about 9.30 p. m., a beautiful phenomenon was 
witnessed in the heavens, almost in the zenith. It resembled a dis- 
tinct and perfect rainbow, and the moon, which had risen to a height 
of about 45°, was in the center of a beautiful cross of bright, light yellow 
bars. These bars crossed each other at right angles on the face of the 
moon. The horizontal bars described an arc of about one-fourth of the 
heavens, and at about 15° on either side of the moon wasa similar cross 
in fainter outlines. The eastern ~~ was ae d and heavy, while the 
western sky was clear and the stars shining brightly. The phenomenon 
was witnessed by a great many of our people. 
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We gather from the above report that on this occasion the 
rincipal phenomena observed were: (1) A distinct and per- 
fect rainbow partially encircling the zenith, and so high 
above the moon as to be “almost in the zenith.” (2) A 
beautiful cross of horizontal and vertical bars of a bright 
light yellow intersecting each other on the face of the moon. 
(3) Two similar fainter crosses at about 15° to the right and 
the left of the moon. 

The general explanation of optical phenomena seen about 
the sun and moon was given on page 14 of this Review for 
January, and page 56 of this Review for February, 1895. 
(1) The are of colored light or horizontal rainbow concentric 
with the zenith is caused by rays of sunlight that enter and 
leave the little vertical prisms of ice that are slowly settling 
down through the atmosphere. The top and bottom facets or 
faces of these crystals are inclined to each other and the re- 
fraction through these faces produces prismatic colors just as 
in an ordinary prism. The diameter of the rainbow circle 
around the zenith is smaller in proportion as the sun or moon 
is higher above the horizon. (2) The large cross of light 
yellow bars is due to the simple reflection of the moonlight 
from the outside facets of innumerable crystals of ice, all of 
which are slowly settling with their axes vertical. (3) The 
small and fainter crosses on either side of the moon are due 
to two reflections from the interior surfaces of crystals. 

A complete study of the phenomena of parhelia can be 
made by preparing a number of hollow prisms made in the 
exact shape of the crystals of snow and ice that occur in na- 
ture. These prisms should be made of thin plates of glass 
cemented together at the edges, and should be filled with 
water, whose refractive and dispersive powers are of course 


very nearly the same as those of ice. Let such a prism be. 


suspended in the sunlight in various positions with reference 
to the zenith, and in the position that it assumes when falling 
slowly through the air. Set it to revolving rapidly, as it may 
do when falling freely. If a special bright reflection is seen 
when viewed from a certain direction then this represents the 
position of a mock sun due to total reflection within the 
prism. If prismatic colors are seen this represents the posi- 
tion of a rainbow. If a moderately bright reflection from an 
external surface is seen this gives the location of some one of 
the numerous bands of light that may occur. 


THE COLD SUMMER OF 1816. 


An article in the New York Sun copied into the Iowa 
Monthly Review for July, 1895, gives some details about the 
remarkable summer of 1816, as remembered by James Win- 
chester of Vermont. It is said that in June of that year 
snow fell to the depth of three inches in New York, Pennsyl- 
vania, and New Jersey on the 17th; five inches in all the 
New England States, except three inches in Vermont. There 
was snow and ice in every month of this year. The storm 
of June 17 was as severe as any that ever occurred in the 
depth of winter; it began about noon, increasing in fury 
until night, by which time the roads were impassable by 
reason of the snow drifts; many were bewildered in the 
blinding storm and frozen to death. During June, July, and 
August the wind was continuously from the north, fierce and 
cold; July was colder than June, and August colder than 
July; there was a heavy snowstorm August 30th. The first 
two weeks in September brought the first warm weather of 
the year, but on the 16th of that month the cold weather sud- 
denly returned and continued increasing until winter. The 
year 1816 had neither spring, summer, nor autumn. The 
only crop of corn raised in that part of Vermont that sum- 
mer was saved by keeping bonfires burning around the corn- 
field night and day. The crop of 1817 was raised from the 
seed of 1815. The summer of 1817 was one of the hottest 
and driest ever known in that region. 


Revy——3 


Note.—The preceding statement agrees with what we may 
gather from the interesting book by Charles Peirce, published 
in Philadelphia in 1847, entitled “A Meteorological Account 
of the Weather in Philadelphia,” from January 1, 1790 to 
January 1, 1847. A record was begun by Peirce, at Ports- 
mouth, N. H., in 1793, and was continued in Philadelphia, 
where he had access to numerous other journals. According 
to this work the mean temperatures at Philadelphia during 
the year 1816 were the lowest on record, and were as follows: 
January, 52°; February, 28°; March, 36°; April, 47°; May, 
57°; June, 64°; July, 68°; August, 66°; September, 62°; Oc- 
tober, 52°; November, 42°; December, 32°. 

On page 247 Mr. Peirce says: 

The temperature of the whole year was only 49°, it being the coldest 
year we have on our record. Although there was no uncommonly 
cold weather during the three winter months, yet there was ice during 
every month in the year, not excepting June, July,and August. There 
was scarcely a vegetable came to perfection north and east of the 
Potomac. The cold weather during the summer not only extended 
through America, but throughout Europe. One of the most celebrated 
meteorologists in England, on reviewing the weather of the year, said : 
“It would ever be remembered that 1816 was a year in which there 
was no summer, and the temperature of the year (as a whole) was the 
lowest ever known.’’ It was also the coldest summer ever known in 
the West Indies and in Africa. The medium temperature of the 
whole year in Philadelphia was only 49°. 


A POPULAR SUBSTITUTE FOR THE BAROMETER. 


In The Weather and Crops, published by the Illinois State 
Weather Service, we find a short description of a simple in- 
strument that serves the purpose of showing approximately 
the changes that may be going on in the pressure of the air. 
The description reads as follows: 

If a large-mouthed glass jar—fruit or pickle jar will do—be filled 
about two-thirds full of water, and in it be placed, inverted, a smaller 
long-necked flask, with mouth entering the water, the increasing or de- 
creasing pressure of the outer atmosphere will cause the water to rise 
or fall within the flask. Clear, fine weather will be foretold by the 
water rising in the flask; stormy, wet, or bad weather by the water fall- 
ing. 

The device thus explained will, undoubtedly, show varia- 
tions in atmospheric pressure, and all the more correctly in 
proportion as the temperature of the air within the flask 
remains stationary. If we wish to beat all accurate, or if we 
wish not to be misled by the effects of changes of tempera- 
ture we must either keep the temperature constant or else 
make a numerical allowance for the effect of its variations. 
If the temperature within the flask rises 1 degree Fahren- 
heit, its confined air will expand by z}; of its volume, and the 
water in the neck of the flask will be pushed down to a cor- 
responding amount. On the other hand, if the atmospheric 
pressure should diminish by 0.06 of an inch below a normal 
pressure of 30 inches, the air within the flask being slightly 
relieved of its pressure would expand by the z}, part of its 
volume, and the water in the neck pushed down as before. In 
so far as we cannot rely upon the constant temperature of the 
air within the flask we must therefore make an allowance of 
0.06 for each degree of change. As this apparatus is so sensi- 
tive to been rang oH, it may therefore be considered as a ther- 
mometer when the atmospheric pressure is constant. In fact 
this is known as the first form of air thermometer which was 
used by the physician Sanctorius, who learned it from Galileo 
in 1596, and it was the study of the fluctuations of this ap- 
paratus that contributed greatly toward the discovery of the 
pressure of the air and the invention of mercurial barometers 
and the ordinary spirit thermometer. If one wishes to use 
this apparatus as a barometer, and needs, therefore, to know 
its temperature correctly to within a degree, he will find it 
best to fasten the smaller flask and its long neck, or, stil) bet- 
ter,a long glass tube, permanently within the outer glass jar 
and fill the latter with water so that the whole flask is cov- 
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ered. A thermometer whose bulb is under the water will 
ive the temperature of the water and the air within it, and, 
if the water be well stirred, all will have the same temperature. 
An early modification of this simple barometer was for a 
long time manufactured by expert glass blowers in Florence, 
and was called the Florentine experiment. In this arrangement 
the inverted flask was made quite small, and weighted so that 
it floated freely like a small balloon in a jar of water; when 
the temperature of the water rose, or when the atmospheric 
ressure diminished, the air within the flask expanded and 
the density of the balloon diminished, so that it rose to the 
surface. If, however, the glass flasks are hermetically sealed 
so that the air within them can not expand and change their 
density to any extent; then, if the water in the jar becomes 
warmer, the flasks will descend because their own density will 
then be greater than that of the water. If, again, the open 
mouth of the jar be hermetically sealed, inclosing air above 
the water, we have a new condition, viz, the external atmos- 
pheric pressure has no longer any influence, while the changes 
of temperature have a twofold influence; by expanding the 
water its density is diminished, but by expanding the air 
above the water the quasi atmospheric pressure within the 
jar is increased. These four combinations, namely, closed or 
open flasks floating in closed or open jars of water, formed 
what are known as the Florentine and the Stuttgart experi- 
ments with the Cartesian divers, and the phenomena that 
they exhibited were widely discussed by Europeans in the 
seventeenth century. 


THE CARBONIC ACID GAS IN THE ATMOSPHERE. 


Both geology and agriculture are interested equally with 
meteorology in the part played by the small quantity of car- 
bonic acid gas that exists in the atmosphere. The leaves ab- 
sorb and assimilate a portion; the falling raindrops and the 
surface water of the ocean absorb another portion; it is ex- 
haled from the lungs and given off in still greater quantities 
from every burning substance. It may accumulate tem 
rarily in some regions, but the slow diffusion and swifter 
winds carry itaway. It ought to diminish as we ascend above 
the earth’s surface, but the rapidly rising and falling currents 
of air tend to preserve a fairly uniform mixture very much 
as they do in the case of aqueous vapor. Evidently there is 
a general balance between the production and absorption of 
carbonic acid gas, so that, like the temperature of the air and 
the quantity of rain or any other meteorological element, we 
find no great progressive secular increase or diminution. The 
following paragraphs, reviewing the latest addition to our 
knowledge of this subject, are translated from Wollny’s For- 
schungen (1895, Vol. XVIII, p. 409): 

“In order to arrive at a more accurate knowledge of the dis- 
tribution of carbonic acid gas in the atmosphere, 8. A. An- 
- drée, the Swedish aeronaut, collected samples of air in ex- 
hausted tubes on most of his balloon voyages, and took care, 
moreover, to do this while the balloon was descending and as 
far as possible from the car of the balloon in order to avoid 
contamination from any gases that might come from the bal- 
loon itself. These samples were analyzed at the high school 
in Stockholm by Miss Palmqvist, who had already published 
an extensive investigation into the carbonic acid gas con- 
— in the atmosphere over the experimental field at Stock- 

olm. 

“As compared with the data for the earth’s surface near 
Stockholm, published by Palmqvist, and those for Wexholm, 
published hy Selanders, the Andrée results, as shown in a 
table arranged according to the altitudes of the respective 
layers of air do not prove any diminution of carbonic acid gas 
with altitude up to the highest point, 4,300 meters, attained 
in these balloon ascensions. On the other hand the percent- 


ages of carbonic acid gas by volume throughout the different 
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strata of air are very much the same as those observed at the 
surface of the earth. On the average we find in 10,000 vol- 
umes at the earth’s surface from 3,03 to 3.20 volumes of car- 
bonic acid gas; at altitudes of 1,000 to 3,000 meters, 3.23 vol- 
umes; at altitudes of 3,000 to 4,000 meters, 3.24 volumes. 
On the other hand notable differences are remarked when we 
arrange the percentages for the higher and freer strata of air 
according to the direction of the wind, although the differ- 
ences that are thus brought out are not entirely systematic, 
as might have been expected, because in the atmosphere many 
currents intersect so that more or less appreciable mixtures 
of masses of air having various percentages of carbonic acid 
gas must occur. But this apparent dependence on the wind 
must suggest further investigation as to how far the carbonic 
acid gas present in the atmosphere depends upon the place 
from which the air came, and especially on the contact of this 
air with the earth’s surface, since it is to be assumed that the 
absorption and development of carbonic acid gas takes place 
at the earth’s surface and not in the atmosphere. 

“From this point of view the author has, by utilizing the 
weather reports of the Central Meteorological Institution at 
Stockholm, classified the measurements of carbonic acid gas 
at the two stations above mentioned, according as they were 
made within areas of barometric maxima or minima, and has 
compared these values with the corresponding monthly means. 
At both stations the percentages of carbonic acid gas are 
found to be above the monthly means in the maxima, but 
below in the minima. If we may generalize this result, it 
might be said that a descending mass of air brings with it a 
higher percentage of carbonic acid gas, which is subsequently 
diminished by absorption near the earth’s surface, so that the 
ascending current has a smaller percentage. 

“The hypothesis that the larger percentage in the maxima 
is caused by the calmness of the atmosphere seems to be dis- 
proved by the fact that scarcely half of the cases cited in 
Andrée’s table showed a perfect calm and that these occurred 
in the months of December and January, when a large quan- 
tity of carbonic acid gas is thrown into the quiet atmosphere 
by the combustion of wood and coal in the ordinary indus- 
trial operations. We must indeed assume that air which is 
rich in carbonic acid gas descends to the earth’s surface from 
the upper strata of the atmosphere; but we must not con- 
clude that, in general, the atmosphere should therefore be 
found to be richer in carbonic acid gas during high baro- 
metric pressure and poorer during low pressure. On the con- 
trary, other matters ordinarily make themselves felt in such 
a way that the influence of high pressure and descending 
currents is entirely obliterated a pushed into the back- 
ground. The observations at Wexholm demonstrate that the 
north and northwest land winds contain much more carbonic 
acid gas than the southeast ocean winds, whose air, flowing 
over the surface of the Baltic, has suffered a great loss of 
carbonic acid gas. 

“Tn order to test the question whether the air within an area 
of barometric high pressure is really richer in carbonic acid 
gas than in a barometric minimum one must take account of 
the above-mentioned and other disturbing influences. For 
the present Andrée thinks himself justified in adopting the 
conclusion that in the region investigated by him the lower 
atmospheric strata received more carbonic acid gas from the 
upper strata than from the earth’s surface. This agrees with 
the observation made by Nansen on his Greenland expedition 
at altitudes of 2,300 to 2,700 meters and at temperatures of 
—19.4° to —24° C. in a locality where the occurrence of car- 
bonic acid gas arising from artificial combustion was out of 
the question ; here it was found that the percentage of carbonic 
acid gas was as large and even larger than in the experimen- 
tal field near Stockholm. Andrée does not consider that it 
is yet time to offer any explanation of this larger percentage 
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of carbonic acid gas, and nothing can be said as yet as to 
whether these results for high northern latitudes occur also 
in other regions. 

“The question here raised is one of great importance in the 
theory of the interaction of the atmosphere and the earth, and 
it can only be brought to a definite solution when the greatest 
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possible number of investigations into the percentages of car- 
bonic acid gas in the atmospheric strata are carried out by 
means of balloon voyages. Observations made upon high 
mountains can not replace those made on balloon voyages, 
because on the mountain tops we are still under the influence 
of the absorption by the earth’s surface.” 


METEOROLOGICAL TABLES. 


By A. J. Henry, Chief of Division of Records and Meteorological Data. 


Table I gives, for about 130 Weather Bureau stations 
making two observations daily and for about 20 others 
making only the 8 p. m. observation, the data ordinarily 
needed for climatological studies, viz, the monthly mean 
pressure, the monthly means and extremes of temperature, 


the average conditions as to moisture, cloudiness, movement 
of the wind, and the departures from normals in the case of 
pressure, temperature, and precipitation. 

Table II gives, for about 2,400 stations occupied by volun- 
tary observers, the extreme maximum and minimum temper- 
atures, the mean temperature deduced from the average of 
all the daily maxima and minima, or other readings, as indi- 
cated by the numeral following the name of the station; the 
total monthly precipitation, and the total depth in inches of 
any snow that may have fallen. When the spaces in the 
snow column are left blank it indicates that no snow has 
fallen, but when it is possible that there may have been 
snow of which no record has been made, that fact is indi- 
cated by leaders, thus (....). 

Table III gives, for about 30 Canadian stations, the mean 
pressure, mean temperature, total precipitation, prevailing 
wind, and the respective departures from normal values. 
Reports from Newfoundland and Bermuda are included in 
this table for convenience of tabulation. 

Table IV gives, for 82 stations, the mean hourly tempera- 
tures deduced from thermographs of the pattern described 
and figured in the Report of the Chief of the Weather Bureau 
1891-’92, p. 29. 

Table V gives, for 67 stations, the mean hourly pressures as 
automatically registered by Richard barographs, except for 
Washington, D. C., where Foreman’s barograph is in use. 
Both instruments are described in the Report of the Chief of 
the Weather Bureau, 1891-92, pp. 26 and 30. 


Table VI gives, for 136 stations, the arithmetical means of 
the hourly movements of the wind ending with the respective 
hours, as registered automatically by the Robinson anemom- 
eter, in conjunction with an electrical recording mechanism, 
described and illustrated in the Report of the Chief of the 
Weather Bureau, 1891-’92, p. 19. 

Table VII gives the danger points, the highest, lowest, and 


mean stages of water in the rivers at cities and towns on the 
principal rivers; also the distance of the station from the 
river mouth along the river channel. 

Table VIII gives the maximum, minimum, and mean read- 
ings of the wet-bulb thermometer for 135 stations, as deter- 
mined by observations of the whirled psychrometer at 8 a. m. 
and 8 p. m., daily. : 

The difference between mean local time and seventy-fifth 
meridian time is also given in the table. 

Table IX gives, for all stations that make observations at 
8 a.m.and 8 p. m., the four component directions and the 
resultant directions based on these two observations only and 
without considering the velocity of the wind. The total 
movement for the whole month, as read from the dial of the 
Robinson anemometer, is given for each station in Table I. 
By adding the four components for the stations comprised in 
any geographical division one may obtain the average resultant 
direction for that division. 

Table X gives the total number of stations in each State 
from which meteorological reports of any kind have been re- 
ceived, and the number of such stations reporting thunder- 
storms (T) and auroras(A) on each day of the current month. 

Table XI gives, for 42 stations, the percentages of hourly 
sunshine as derived from the automatic records made by two 
essentially different types of instruments, designated, respect- 
ively, the thermometric recorder and the photographic 
recorder. The kind of instrument used at each station is 
indicated in the table by the letter T or P in the column fol- 
lowing the name of the station. 

Table XII gives the records of hourly precipitation as 
reported by stations equipped with automatic gauges, of 
which 37 are known as float gauges and 7 as weighing rain 
and snow gauges. , 

Table XIII gives the record of excessive precipitation at 
all stations from which reports are received. 

Table XIV gives a record of the heaviest rainfalls for 
periods of five and ten minutes and one hour, as reported b 
regular stations of the Weather Bureau furnished with self- 
registering rain gauges. 

Additional information concerning the tables will be found 
in the January, 1895, Review. 
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TaBe I.—Climatological data for Weather Bureau Stations, August, 1895—Continued. 
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Stations. 


«++. 
Birmingham? ........-.+ 
Brewton 
Carrollton 
Citronellet 
Clanton t 
Collirene *! 


Eufaulact......... 


Evergreen t . 
Florence «t.. 
Florence }t.... 
Fort Deposit t . 
Gadsden t.... 
Good water t 
Greensborot ..... 
Healing Springs t. 
Highland Homet. 
Jaspert 
Liv t 


Newbernt 
Newburg? 
Opelika t | 


Rook Mills 
Scottsborot 
Thomasvillet ........... 
Tuscaloosat...........:. 
Tuscumbiat........ hostel 
Union Springst.......... 
Uniontown? 
Valley Headt............ 
Wetumpka .............. 
Wilsonville? 


Alaska, 
Coal Harbor t ........... 
0 


Arizona. 


Arizona Canal Co. Dam. 


Buckeyet 
Casa Grande**..........| 
lodese 
Dragoon Summit 

Dudleyvillet ............ 
Eagle Pass**............ 
Farleys Campt.......... 
Flagstaff 


Fort Apache. . 
Fort Grantt.. 


Mount 
Natural Bridget ....... 


Navajo* 


St. Helena 
San Carlost . 


San Simon *® ....... 


Signalt..... 
Valioy*. 


Texas 
Tacsona........ 
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Taste IT. and other coporating observer, — 1895. 


Precipita- Temperature. 
tion. (Fahrenheit.) 
«a 
-| tations. 
8 
. 
a | 3 
Ins. | Ina. Arizona—Cont'd. | 
7.69 | Walnut Ranch *t! 91! 71. 
3.19 | Whipple Barrackst..... 100, 4 7. 
2.44 | 98 64 «79. 
6.61 | Arkansas. 
0.16 Arkadelphiat ...........|...... 
2.40 Bee Branch t ............ 61 78.8 
5.05 | Blanchard Springst..... % | 64 79.7 
13.85 Brinkley? ............... 62) 80.1 
5.20 91 66 77.4 
61 | 79.4 
9.42 | Dardanciie 
% | 61 80.9 
7.2 Forrest t.. 61 | 79.7 
5.64 Helenadt........... 102) 68) 82 
5.46 Hot Springs a....... 99 62 | 80 
10.81 Hot Springs ?....... 
3.48 Hot Springs (near) 
3.00 Keesees Ferryt... 99 
3.56 | La Crosset........ 9 | 86) 77.5 
6.20 Lonoke*! ........ % 66 82.5 
1.92 Luna Landing*®........| 91! 72) 81.0 
6.11 | 100 | 60 | 80.2 
4.66 89, 64) 75.8 
7.39 Mount Idat............ % | 62) 79.8 
3.70 | | Mount Nebot............ 91| 57 | 76.2 
3.56 New Gascony*!......... | «68 80.7 
Newport % 79.6 
4.46 | 58 | 77.6 
8.20 cece 60 | 79.4 
1.59 98 63 | 82.2 
2.62 Pocahontast ............ 95 60° 78. 2¢ 
99 | 61 | 80.8 
1.21 %| 79.0 
3.29 | | Searcy t 7.8 
7.40 | | Stuttgart 9 | 62) 79.5 
2.68 | Texarkanat............. 100 | 65 | 83.2 
7.15 98 62) 81.2 
4.87 Washington t............ 64 | 79.6 
aun 61 | 75.0 
8.17 Witts 98 53 | 73.9 
| salifornia. 

0.06 Ager 106 | 46 | 73.6 
90 | 44 | 65.5 
4.70 | Aitington Heights....... 97 44 | 71.2 
1.00 114 73 | 87.4 
6.77 Ballast Point L. H.......|...... 
1.30 Bear 
3. 63 | Berkeley 8 51) 62.2 
4.00 | 103 40 73.0 
3.80 | Bishop Creek 106! 60 82.6 
4.35 | 89 22 | 56.0 

| Borden 55 81.3 
4.02 | Caliente 110 61 | 84.5 
2.80 | | Calloway Canal 
1.40 Cape Mendocino L. 
1.75 | 100 41 «68.2 
0.70 Centerville*'.... 99 58 68.0 
1.59 | | Chino ** 96 51 | 71.4 
0.85 | Chico*®. ...... 110, 58) 82.8 
6. 84 | | Cisco | 85 | 61.1 
8.38 | Claremont..... 92: 45 70.4 
2.00 | Cloverdale *! 106| 49 | 74.4 
3.12 | | Col WO 
2.64 Corning**... 110, 60 84.0 
5.65 | Coronado... 7% 60) 67.7 
5.83 | Crescent City t 71) 55.9 
2.12 | || Crescent City L. 
0.10 | Davisvilled..... 102, 49 74.4 
5.88 | Delano*®...... 109 59 84.6 
2.39 | | Dunnigan *®............ 102 | 56 (77.6 
0.10 East Brother L. H..... 
8.11 | Edgwood ......... 108 | 70.8 
T. Edmanton*! 40 (68.1 
2.48 | Escondido...............| 73.4 


California 
| Folsom City d*!..... 
| Fordyce Dam . ‘ 


Healdsburg*! ........... 


Hydesvillet . 


Kernville................ 


“33338 22° 


| Lick Observatoryt...... 


| 
“3: 


Malakoff Mine*! 
Tank** 


Mills College ........ 
Milton (near)*! . 


| Mount Glenwood *! 


SET 


| North Berkeley *! 
kland 


Sessss 


3 


| Orland *®..... 
| Ormondet........ 


4 


‘asaden 
8.0 | Paso Robles) 


Piedras Blancas L. H.. 
Pigeon Point L. H... 


RBSIZ 

eessssssos 


833333823383 333° 


_ Point Ano Nuevo L. H.. 
Point Arena L. H 


| Point Conception 


Point Hueneme H....|. 
Point Loma L. 


Point Pinos L. 
Point Reyes L. H........ . 


Pomona (near) ..... 
Portersville**...... 
Poway *® 


838s 


venna $8... 


oo 
| 
33° 


| Reedley (near)*i. 
Represa 

|| Rie 


| 804 Avast, 1895 
Temperatur Precipita- Temperature. | Precipita- 
(Fahrenheit tion. (Fahrenheit.) tion. 
| 7 
i} 
| 2 f 
Alabama. | © ° Ins. | ° | © | Ins. Ine. 
AlCO 68 14 77.0 | 
68 40 56.6) 0.02) 
66 | TOJOM 
68 Fremontville*!......... 49 | 66.1 
72 Georgetownt............ 48 73.5 | 
Glendore, 
67 | Goshen 10 53 80.1 
76 | Grass Valley 
ireenvillet | 105 32 64.9 | 
66 92 | 46 | 62.4 | 
Decaturt 38 | 43) 64.1) 
62 | Towa 101 54 | 75.1 | 
96 | 73.1 | 
| Keene®®.................| 108 48 | 75.9 | 
104 48 74.9) 
Kono Tayee.............| 8 54 | 75.8 | 
Madison Stationt....... 61 RS 40 | 61.1 | 
Maple Grovet.....-..... %6 45 Lemoore a*®.............| 108 52 | 80.7 
..... 91 49 | 70.4 | 
Mount Willingt.......... 94 | 67 AME 51 | 81.4 
71 Lime Point L. 
52 51 71.8 | 
110| 50 
55 | 78.5 | 
105 45 | 72.5 | 
-| 108 58 
| Modesto*® 105 50 ¥ 
| 111 57 
| Mokelumne Hill**......)......| 54 | 
| Monterey*®............. 78 | 
our 
104 | | 80.4 | 
Gl 
| Needlest 196 
| Nevada Cityt...........| 9 
102 
| | Newhall®?#..............| 104 
|| Ogilby** 122 | 
Orangevalet............| 105 
107 
| 110 | 
| 92 | 
| 102 | 
Fort Huachuca..........! i] 
Gila Bend **.............! | Placerville d.............| 98 42 | 69.4 | 
Holbrook? 
71 | 60 | 56.9 
Blanco OF | 66 | | 
Pantano *® 100 67 | { 
67 | Point Sur L. H 
Pinal Ranoh.... OO] 46 | 
-...| 
104 
113 508 
ii? | 
| 106 675 87. 
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‘Temperature. Precipita- 
(Fahrenheit.) | tion. 
3 
| of o 
is 
= 
California—Cont'd. ° Ins. | Ins. 
Riversidet .............- 102 45 | 75.2) 0.00 
Roberteons Mill 0.00 
Roe Island L. 0.00 
111 4 | 78.6) T. 
Sacramento ............. 47 | 71.4 7. 
Salinas .......... 0.00 
117 74 | 97.9 | 0.00 
San Bernardinot. 100 44 74.0 | 0.00 
San Jacintot......... coool | 73.7 
pease 92 43 64.5) 0.00 
San Leandro*'........ 58 | 64.4) 0.00 
San Luis Obispoa....... 0.01 
San Mateo **. 88 57 63.5 0.00 
San Miguel* 48 | 72.8) 0.00 
San Micuel Isiand? 7 48 | 61.6 | 0.00 
Santa Ana*®............ 92 65 | 77.3) 0.00 
Santa Barbaraa......... 78 51 | 65.0 | 0.00 
Santa Barbara L. H. 0.00 
Santa Clara a*°®......... 86 BO | 65.4) 0.00 
Santa Clara>d 44 68.0 0.00 
Santa Cruzdt ...........| 47 | 62.8 0.00 
Santa Maria......... 854) 464 66.04) 0.00 
Santa Monica*®........ 75 60 66.4 0.00 
Santa Paula?/t.......... 79 46 | 61.8 0.00. 
Santa Rosa*®..........-| | 66.9) 0.00) 
Shasta......... T. | 
Shasta Springs .......... 9 | 42 66.0) 0.10. 
Skye Valley ...... 0.00 
Sneddens Ranch........ 0.00 | 
8. B. Faralione L. H 0.00 
Stanford University..... 92, 47 65.7 0.00) 
Stockton @..... 5271.7 | 0.00 
Susanvillet ........ 49 73.8) 0.20 
Sutter Creek *5.......... 98 42 69.7 0.00 
Tecarte Dam**. 106 42 | 67.6 | 0.00 
Tehama*®.............--| 106 57 | 82.7 0.00 
Templeton **....... cases] 47 | 68.1 | 0.00 | 
Truckee *® 9% 34 62.9 0.00) 
Tulare d........ 0.00 
Tularec........ 114 48 | 80.2) 0.00) 
Turlock dt 112 45 | 76.2) 0.00 | 
42 | 70.6 0.00 
Upper Lake.. 104) 45/78.8| TT. 
Upper Mattole*!........ 98 44 63.8) 0.00 
Vacavillea*!........ 104) 54) 75.5 | 0.00 
Voleano 124 72 |108.4 | 0.00, 
Walnut Creek........... 108 41 | 69.1 | 0.00) 
Wenrich Ranch . 0.00 
Wheatland .............. 106 51 | 75.0 T. 
Williams **.......... 106 57 | 80.0) 0.00 
Willows 6**............- 105 57 | 81.3, 0.08 
Wilmin 81 61 72.7 | 0.00 
Wire Bridge**...... 541 75.38) 0.25 
106 88 68.8 0.68 
Yuba 102; 64/78.5/ T. 
0. 
Antlerst ...... | 4471-2) 1.48 
0.57 
Breckenridge t 33 | 58.2) 3.62 
06 40 64.0) 0.00 
t 96 51 | 72.8) 1.71 
Castle 40 | 64.3 2.48 
Climax t.. 3349.0 | 4.75 
Springs* «. 89 45 65.4 | 1.89 
Cope 52 74.6) 0.65 
0.43 
79.5 | 1.25 
| 73.6 | 0.97 
62.2 | 1.63 
69.2 2.53 
| 63.5 | 2.25 
| 66.9 2.81 
| 8.85 
72.8) 0.40 
1,28 
67.6 | 1.45 
0.89 
| 
46 63.4) 2.46 | 
Gold Hill *'........ | 62.9 | 2.02 
Grand Junetion+........ 97 57 | 76.1 2.24 
Greeley 94 35 | 68.8) 0.38 
84! 85 | 68.0! 1.77 


snow. 


| Temperature. 
| (Fahrenheit.) 


Stations. 


Gunnisont 


Hugo (near) t....... 


Julesburg t...... 
Kit Carson *!............ 
La Jarat ........... 


Lake Moraine ¢.. 
La 


| Manhattan .............- 


Millbrook t¢...... 
Minneapolist ..........- 
Monte Vista............- 
Moraine ¢..........- 


North Pander Canyon 


Ourayt........ 


River Bend*® . 


Rocky Ford t........ 


Saguache 


St. Cloud wolves 

Juant.. = 


Smoky Hill Minet........ 
SMYAEST 


Stamford 


Surface Creekt ...... 


Colchester...... 

Falls Village ...... 
Greenfield Hill .........- 
Lake Konomoc ..... 


Middletown ..........+.. 
North Franklin ......... 
North Grosvenor Dale .. 


Southington | 


South } 
Thompson *! . 
Voluntown t . 
Wallingford +. we 
Waterbury ..... 
West Simsbury......... 


Milford ..... 


Wilmington 
District of Columbia. 
Dist’ ing Reservoir *°. 
Receiving Reservoir*®.. 
West Washington....... 
Florida. 


Avon 
Brooksvillet ........ 
Clermont 


| 


| Minimum. 


z 


ANI 2 


Breeze 


2 
@ 


| Rain and melted | 
snow. 

Total depth of | 
snow. 


| Earnestville ¢ 


aoouw 


| 


SENSRE 


3 


= 


HSS 
S28 


Temperature. 


Stations. 


Maximum. 
Total depth of 
snow. 


Florida—Cont'd. 


Federal 


| Fort Meadet 


Gainesvillet............. 


Green Cove Sorings +. 


| 
| Kissimmee t........ 


Moseley Hallt......... 


Oak 
Ocala*t!....... 
Orange Lake ............ 
Orange Park ............ 
Po 


Plant Cityt......... 

St. Francis Barracks... 
Tallahassee t............ 
Tarpon Springs 


SRLRESKKEE 


Albany t..... one 
Americus t 
Athens dt............ 
Bainbridge a +.. 


Bainbridgedt....... 


Camak t ... 


Cantont..... eb 


Columbus 
Covington ow 
Dahlone 
Diamond t..... 


Fo 


Eastman t.......... 
Elberton t..... 
Fleming 
Forsyth*!........... 
Fort Gaines t........ 
Gainesville t...... ...... 
ag 


ir 


Macon 


Marshalivillet ...... 


Millent......... 
Monticelio*#i. 
Morgant..... 
Newnant........... 
Point Peter*!........... 
Poulant......... aol 


Reynoldst 


ROME 
Thomasville + 
Toccoat........ 
Union Pointt........... 
Washingtont............ 
Way 
Waynesboro t....... 
West Pointt..... 


Idaho 


American Falls t........ 
Atlantat:..... 
Bannister? .. 
Birch Creek 
Boise Barracks t 
Carriboot. ..... 
Chesterfield 
Corral *t!... 
Dairy t+ 
Fort Sherman +. 
Frasert........ 


° 


SSSRSSE ° | Minimam. 


ur 


DOW: 


oe 


— 
| 805 
| Precipita- || P| Precipita- 
} tion. 
| | | 
‘ 
| 
| | | 
f = | | 
86 20 | 60.6) 1.14 
9) 46 2.08 
95 | 41 3.08 
103 | 47 1.47 | 
52 
s An BAST ‘ 
100) 46 | 70.0 | 
Longs Peak.............-| 9&5 | 35.4 
9% 39 
36 | 
| Oxford *t!... 
82, 42 
| 
46 68.0 | | 
| 86 | 64.5 | 
arachute t............. 
9S 5B | 74.8 |.....-- 
97 | 48 | 2.54 
2.69 9% | 70 
1) 44) 62. 3.13 98 | 65 
89 53.6) 2.72 
% 38 65.1| 1.88 9 | 47 | 71.7 
- 8 48 60.6 | 4.48 | % | 82.0 
0.51 | | 69 81.2 | 
2.00 93 | 58 78.3 
0.75 90 | 52) 74.4 
2.76 51 | 72.6 
86 38 | 53.2 4.80 ............ 
0.35 8 62 81.7 
45 66.3) 2.12 93 65 78.5 
101 40 | 67.4 | 0.42 98 | 81.8 
0.15 | 92 | 59 | 77.5 
94; 58| 75.8) 1 
| 1.77 | Hawkinsvillet .......... OF 
Connecticut. | Hephzibah*®............| 91} 77.8 
Bridgeport 88° 48%) 72.4%) | 94 | 65 | 78.1 
>» 79. 
| 88 54 | 75.6 
| | 100 66 
9 | 44! 71.8 91| 65 
69.0) | 61 
8 4369.8 | 62 
8 | 45 70.2} 98 | 68 
St 4268.2 | |, Ramseyt 92 | 49 
86 8967.4 | 
1| 86) 
85 | 90) G1) 78 
96 | 69) 81 
85 91 | Sade! 74 
Delaware. | 90 66 | 78 
Dove? t OF 55 | 98 65 | 79 
Millsboro 97 95 | 
| 
100 98 | 
| 86 
93 
| 91 
| 9 100 
| 98 
98 
| 
ge 
| 92) 
| 98) | 
- 
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Tasie II.—Meteorological record of voluntary and other cooperating observers—Continued. 


Temperature. Precipita- || Temperature.  Precipita- Precipita- 
(Fabrenheit.) | tion. | (Fahrenheit.) tion. (Fahrenheit.) | tion 
3 3 3 3 
Idaho—Cont'd. o | © | Ine. | Ine. Illinois—Cont’d. = ° | © | Ins. Te t'd. o | | © Ins. | Ins. 
Gibbonsvillet....... T. | 55 76.4) 4.85 Garden Grove........... 93 49 71.5) 4.78) 
Grangeville ..... -| 42 66.4 1.00 || St. Charles *!............. 104 50 73.7) 4.35 Glenwood t.............. 98 51 | 75.3] 6.12 | 
Hailey t.......... 1000, 69.2) 0.17 || St. John 80.7 2.04 Grand Meadow*?........ 94) 52/70.5 3.93. 
Idaho City*.. -| 65.2) 0.17 | Seales Mound t.......... 100, 73.6) 2.48 || Greenfield 48/734 5.90 
Koatenai ... | 98) 88 66.3 0.00 | Streator 9% | 58 76.2 | Grundy Center.......... 9, 49) 71.2 | 5.50 
Lewiston t. 106 8 72.8 0.20 Sycamore* t! 50 71.8) 3.06 | Guthrie Center.......... 4 71.3) 8.80. 
Lost River t 0.48 | Tampico | 48| 75.8 2.75 Hampton...............-| 98 | 4.73 
Martint... | 29 60.0 0.30 | Tiskilwa*! 99 59 76.4) 2.38) | Haw 
Moscowt .. 4, 883 62.7) 0.32 Tuscola*t ! %SB 7.7) 1.62. || Hopevillet .............. 93, 56 73.5) 5.39 
Murray t. 60.9 0.00 Walnut t 48 75.5 3.238 | Humboldtt.............. 9) 45 715) 3.93 
Nampa .... 42 69.2 O.11 Wheaton % 52) 73.8) 4.99 Independencet.......... 9% 47 72.0 3.12. 
Oakley 43, 69.8) 0.78 | Winnebagot . | 2.92) | Indianola 96 75.3 
«81 (65.5 0.33 % SO 72.4) 1.79 | Towa Cityt 9 73.6) 1.77) 
Payette? 102) 88) 72.0) 0.19 Ind | Towa Fallst........ | 68.7| 5.87) 
St. Anthony ...........+. | 84 66.2 0.19 Anderson t 95 43 73.7 | 2.25 | 2.00 
Salubriat..............+ 12, 70.9 «0.58 Angola *! 9 SO 75.0, 4.20) || Keosauquat........ 55 | 75.4) 4.99 
Soldier t 6.0) 0.10 Ashborot | 9 48) 74.7) 2.68 | | Knoxville 58) | 5.33 
Swan Valleyt........... 4 0.07 100 76.6 | 1.79 rrabeet........... ++. 41/718) 2.87 
Three Creekt ........... 64.8 0.06 Cambri¢ ge City t % 42° 73.0) 0.89 Claire ..... | 2.43 
Mlinois | Columbust | 99) 45 75.3) 2.51) % 46 71.8) 9.84 
0000 96 53. 676.4 «2.20 Connersvillet........... | 45) 73.9) 0.87 95 42 73.9 4.99 
Alexander? ............. W250 76.8 1.99 | Degonia 56 | 76.5) 1-61, || Maple 
2.305 47 74.3) 2.69) arshall t 9% 72.9)| 3.87 
| | | 77.6) 2.84) || Mason 9 38, 67.7 | 5.71, 
Ashton * t! 72.2 3.56 | Evansvillet............. 77.0) 1.79) 56 74.6 4.21 
9.39 | 0000 | 44! 72.9) 8.12 Mechanicsville.......... | 78.0) 1.47) 
& 73.2 3.92) Hammond t ............+ | 99 | 48) 72.2) 1.86 Monticello *t!.......... 91 | 69.4 1.46 
% 47 74.1 4.80) | Huntingburgt .......... | 96 52) 73.7) 1.00) | BT 5.6 
4.10 | Huntington ............. 46 | 73.9) 1.67 | Mount | 
5.12 Jasper t coves) OF 51) 76.3) 2.26 Mount Pleasant*! ...... | 90 59° 77.2 3.77 
Bushnell ......... SI 74.8 3.83) Jeffersonville ........... | 96) 54) 76.8| 1.12 Mount Vernon*!«...... | @ 
Cambridge 73.2 278 Kokomot 9% | 47 | 1.55 | 0342 74.0 6.87 
Carlinville t 76.0) 214) Laconia .. | 55 76-1) 0.88 Newton t 9% 51 73.6) 3.10 
4.19 Lafayettet | 100, 47 | 75.0 | 1.96 | North McGregor t.......|...... 2.51 | 
Carrollton | 9) 51/74.2) 3.25 | Logansport at .......... ate 1.4 Ogden 48 | 73.0 4.61 | 
Chemung*? ............. 99 4674.2) «23.06 cove | 100, 48 | 75.3) 4.56 99 46 73.2 3.25 
Chester ...... clos sen: 2.87 | | Madisont..... 98) 77.1) Ottumwa 6% 53 74.8) 
Clear Creek 100, 42° 73.7) 2.42) | Mariont | 100) 44) 74.9 1.37 | Panamat 9 73.0) 10.63_ 
52 75.0 4.90) tess 98) 44 | Portsmouth ............- % 48 72.0) 9.81. 
cdi shines dd 2.08 | Mount Vernont......... | 98) 86) 78.3) 1.58) Primghar........ 9 44/72.0) 1.08, 
% (1.85 | Princeton ......... | 60/ 77.0! 2.10|. || Rock Rapids...... 100 70-4) 0.41. 
% 51 75.0 2.83 | | Rockvillet 98 48 | 74.8 | 2.220 Sac City 42 69.2) 7.89 
Duquoin *! 5878.9 2.20 | Seottsburg*! 95 57 | 75.0) 38.17. || Seymourt 100, 75.2) 6.26 
Evanston 04; %%.1 |....... | South Bendt............ 46 73.5 2.35) 95 53° 674.8 
Fort Sheridan t.......... S474) 381) Sunman........... 98) 48/755) 2.73) | Spencer 387 69.8! 3.16 
Frederick ....... ool 5.35 | Terre Hautet ... 96 52 76.7) 4.96 | | Spirit Laket .........:.. 99 41 74.0) 
Friend Grove t | 2.62 | | Valparaisot 98 | 88 73.4/| 3.82) 46/ 73.9) 2.58 | 
Galvat .......- Vevay......... 78.3) 2.70, | Villiscat 98) 48/ 71.0) 6.38 
| 1.98 | Vincennes t ..... 102 48 76.5) 1.69 Vinton*!........ 9% 2.24 
Glenwood * t 72.3) 2.45 _ Worthington t 96 49° 75.6) 2.53) || Washingtont......... 9) 49) 73.8| 3.06) 
Goleonda........ oes % 1.18 Indian Waterloo eee | 72.6) 4.68 
00.00 | 1.92 | | Eufaulat... 5.70 | Waukee ......... | 52) 74.0) 6.40) 
Greenville t ..........+.. | 101) 78.0) 2.05 | Healdtont 104 68 | || West Bend 47) 68.4) 5.57 | 
Griggsville | 72.9) 2.63 | 0.060 2.59 || What Cheer 2.25 | 
Halliday *® 954) 624 82.24) 3.17 Lehigh t 80.7 | 3.64 Williams | 4 68.7) 4.59. 
6% | SB 76.4) 4.58) Purcell t 81.8 | 7.13) Wilton Junction t | 46) 73.0, 2.93. 
Herrins Prairie*'....... 8 4 2.60) Tahlequah 77-3 | 3.89) Winterset | 4872.5) 6.07. 
100) 3677.7) 1.90) ce eaves 77.2 | 7.65 | 101, 2.58) 
| 100, 48) 75.6) 2.96) 107 56 71.9) 2.56 
Jordans Grovet......... 9 | 49 76.8) 2.56 73.3 68 75.2) 7.04 
Kankakeet ............. 54 72.0) 2.61 70.6 | 6.92. 9 74.9) 7.22) 
Kinmundy*t® .......... & 7.6) 215 71.8 | 4.44— 9 75.6) 7-52. 
Knoxville *%............. 96 5475.6) 2.54 | Amanat | 72.9 | 2.34) % 75.3), 8.41 
71.8) 5.69 | Amesd......... 72-4) 4.93 |, Campbell......... 9 | 76.5) 8.46 
La 52 73.7 8.24) || AMOS Co. 4.93 || COMbyt 47) 722) 1.04) 
Lanark®t! 4472.1) 1.61 Atlantict.... 98 | 45 70.8) 7.69, | Coldwater t 39 77.1) 5.05 
Lexington *t!........... 9 86 74.7) 2.89 | Atlantic (near).......... % 73.5) 6.49. Collyer 10451 77.7 | 
dunce | 2.76 | | 72.38) 7.57. Columbus ...........+.. 94 57 76.1) 5.54) 
75.0) 2.56 | |) Belknap 74.1) 5.25 || Coolidget % 50 | 73.5| 1.47 | 
| 61° 746 2.03 | Belle Plaine............. 9 48) 73.0 | 2.33 | | Cunninghamt........... 10856 | 77.6 | 
Martinsvillet ........... 7 48 74.6) 3.83) | Bonapartet ............ 101, & 75-5 4.48 6.69 
Mascoutah *®............ 9 78.7) 1.70) 71.5) 4.94 | 105 56 73.02.64 
Monmouth | Cedar Fallst.........-.. 47 72.7) 4.63 | Ellinwood *!............. 77.5) 7-08 | 
Morriszonvillet .......... 4 73.3) 150) | Cedar Rapidst.......... 74.6) 1.50) | Emporiat ..... 91 59 12-45 
Mount Carmelt......... ...... 1.91) | Centerville.............. 9% 53) 75.9 | 8.35 | || Englewood t............. SS 77.0) 38.61! 
Mount Pulaski .......... 98 6% 75.7) «1.47, |) Charitom 92) 58) 74.7/ 3.84) eer 7.74 | 
Mount Vernon........... 9% | 58 77.0) 8.15) Charles Cityt............ | 9) 47) 70.7) 4.95 | Eureka Rancht......... 1060S | 75.4) 2.10 
New Burnsidet......... 100 | 88 78.1) 1.28 | | Clarinda t ........... 90) 738-2) 4.64 | Fort Rileyt ............. 7.13 | 
Olmey 9% 75.5) 1.95) | Corning 93 52 72.6) 4.00 | Frankfort .... .......... 105 53 79.2) 9.33 
Ottawa? 49 74.3 2.2 95 4170.8) 1.74) Garfield ......... 2.83 
Palestinet..............- % SO 76.4 3.10 | Delaware *?*............. 98 52/ 71-8) 3.70. Gibson 100; 58 /72.1|) 2.75) 
1.65 | Denisont ........ 96 48 | 72.2) 3.45 Girard *'.......... 64 °77.5) 
de 6006s 2.09 | Blkadert........ 99 4 | 72.6) 5.93. 100 51 72.9) 0.51 
Peoriad 6) 76.6, 2.27) Emmetsburg ........ 98) 70.6) 3.94) | GOVE 108058 | 74-4 «1.78 
74.0) 1.28) Estherville ........ 96 44 73.0 3.16— || Grainfield **.............! 104 76.0 T. 
Plum 6%) 74.8 2.83 | | Pairfield ¢ 49 | 72.6) 3.39 | Grenola 59 76.2) 5.85 
Rantoul*t!.... ........ 73.8 1.39 Payette ....... beasts Goes % 41 71.1) 471) | Grinnell 106 60 | 82.4 |...... 
98 71.8 Forest City......... 43 71.0) 5.26 alstead 96° 6584 75.2% 7.38 
Rockford? .............. 8.05 Fort 62 | 75.4| 8.15 | 98 2.49 
86'80.7 4.68 | Galvat........ 9 | 45) 72.0) 5.99 104) 72.6| 4.40 


: 
2 
‘ 
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Rain and melted 
snow. 
snow. 


7 
= | 
! 
Kansas—Cont’d. 
Horton 55 74.7 
Hutchinsont ...........- | 77.5 
Independence .........- 59 (78.6 
58 74.2 
55 (76.6 
Macksvillet............ 52 | 7.2 
McPherson t.........-..- 53 (75.6 
Manhattan }............. 54 | 77.38 
Manhattan c **.......... 60 | 73.7 
Medicine Lodge......... 62 77.0 
Minneapolist ........... 55 | (76.8 
Morland .......... 51 
Morton 52 75.4 
Mount Hope*!'.......... 63 | 77.0 
Ness City 62 | 79.3 
New England Rancht.. 53 | 72.2 | 
51 72.8 
Norwich*t!............. 66 79.0 
Oberlint ..... 
Olathe 55 | 75. 
75. 
52 | 76. 
uinter*' . 51 | 76. 
ome * +! 62 76. 
Russell . 53 | 74. 
Salinat.... 58 | 77. 
Scott City . 51 | 75. 
61 | 78. 
5O | 73. 
73. 


Wakeneld *1, 
Wallace*' .. 
Wamego*'.. 
Wellington .. 


Winfield 
Winona*®® 
Yates Center t | 
Ken 
| 76.9 
Blandville t | 77.0 | 
Bowling Green a*! | 73.7 | 
Bowling Green dt ........ | 
| 
Carrollton 
2... 55 | 74.4 
Edmontont ............. 52 | 72.6 | 
Elizabethtownt......... 55 (76.1 
bank | 49 75.4 
Fords Ferryt ....... .. | 9 53 | 78.3 | 
Franklin*t!............. | 92| 68 | 77.9 
Georgetown ..........+.. 4 52 75.9 
Greendale*'............. 57 | 76.1 
Greensburg *t! ......... 55 | 74.2 
Harrods Creek t......... 77.6 
Henderson t 57 | 78.2 
| 75-6) 
Marrowbonet........... | | 76.2 | 
Mount Sterlingt ........ | 73.8 
Paducah 
Paducah | 99 80.2 
Pleasure Ridge Park t . 95 75.4 
Princetont....... 974 | 76.84 
Pryorsburgt ............ | 93 80.0 
Russellville t............ 4 | 77.6 
Sandy Hookt. -| | 75.4 
Shelby City*! -| & 74.9 
Shelbyvillet. 100 77.0 | 
South Fork | 72.9 
Springfield +. . -| 52 | 73.8 
iliamsburg 
na. 
Abbeville.. 67 «80.4 
Alexandria -| 66 | 80.1 
Amite t -| 9) 67 | 81.4 
Ashwood -| 8 70 | 80.7 
Bastropt 92 66 (79.9 
Baton Ro: -| 94 70 81.6 
Calhount..... 66 80.2 
Cameron .. --| & 69 83.0 
Cheneyville OF | 61.4 
96 68) 81.8 
Rey——4 


a 


SLR 


~ 


| Schrievert .. 
|, Shell Beach . 
Soutbern U niversity t.. 

Sugar Ex. Station t 
Sugartown t...... 


= 


Stations. 


Louisiana—Cont’d. 
Coushatta at........... 
Coushatta dt ...........- 


hit 
t 
| Farmerville ............. 
Franklin t 


Jeanerette t ............. 
Lake Charlest........... 
Lake Providence t 
LAWPONCE 
Liberty Hill 
Natchitochest .......... 
New Iberia 

Oak Ridget ............- 

| Opelousast...... 
|| Oxfordt....... 


Paincourtville 


Thibodeaux . 


| White Sulphur Springs t 


aine. 


Bar 


| 
Farmington t..........+- 
Flagstaff t 
| 


North Bridgton ......... 
Petit Menan*! .......... 
West Jonesport* ! 
Maryland. 
| Bachmans ailey*’ .... 
Boettcherville*! 
Charlotte Hallt......... 
Cherryfieldst? ......... 
| College Park 
| Cumberland at.......... 
| Cumberland d........... 
Deer Park 


| Ellicott City ............ 
Fallston *! 
Frederick 
Grantsville ............. 
Great Falls *® ........... 
Green Spring Furnace .. 

| Hagerstownt 


Leben 


MecDonogh...... 


| Mardela Springst'. 
Oakland ¢ ........ 


Pocomoke City.. 


Popes Crevk...... av 
Princess Anne..........+ 


Sunnyside 


estern Port . 


Temperature. 
(Fahrenheit.) 
| 
| 
gig 
s | 
= a 
68 | 
95 ll 
65 80.4 
69 &2.0 
72 | 81.2 | 
69 | 80.4 


| 
42 | 65. 
56 | 65. 
46 | 65. 

| 66. 
40 | 65. 
43 | 67. 
37 | 61. 
46 | 67. 
38 | 63. 

43°) 63. 
49 | 67. 
52 | 66. 
36) 62. 
47 | 66. 
41 | 66. 
51 | 60. 
56 | 
46 | 
52 | 


snow. 
snow. 


| Total depth of 


Temperature. 
) 


= 


Chestnut Hill 


OMIM 


Williamstown. 85 41 


Wichigan 85 48 | 69.5 
100 43 | 72.6 

90 48 | 70.0 

Arbela ?......... 66.9 
Ball Mountain .......... 89 43 | 67.0 
96 46 | 72.0 

votives 96 42 | 69.3 

Berrien Springs *! oopesse 99 53 | 72.9 
96 43 | 70.2 

Bois 92 51 | 64.9 
Boon 87 29 | 64.2 
48 | 62.2 

43 | 64.8 


: 


| 
Stations. d 
g 
= | 
Maryland—Con’d. ° ° ° 
102 54 | 79.0 
Massachusetts 
savdacesapnwevevess 86 40 | 67.2 
86 45 | 68.8 
Amherst Ex.Stationd...| 9 38 | 69.7 
87 4 | 67.8 
Farms .......... 81 43 | 65.3 
Blue Hill (summit) ...... 87 46 | 69.0 
Blue Hill (valley)....... 90 36 | 67.9 
Brockton 89 | 45 | 60.7 
Brockton 0 .........+ 
sheep 45 | 69.7 
89 | 49 | 71.2 
44 | 69.1 
86 53 | 70.7 | 
Rock, Nahant . 81 48 | 66.2) 
85 50 | 71.3 


Fitchburga*'.. 


ee 87 39 | 66.6 

89 37 | 68.3 

RA 54 | 73.8 

50 | 70.1 

Lake Cochituate ........ 90 34 | 67.9 
nes 94 46 | 71.1 

Lasiesedhcew 85 48 | 68.9 
46 | 69.7 
89 42 | 68.3 

92 45 | 71.0 

Ludlow Center . 40 | 66.2 
83 48 | 68.8 

86 47 | 69.2 
ansfield *! ............. 90 39 | 69.4 
Middleboro...........++. 86 39 | 68.0 
50 | 68.0 

83 36 | 68.4 
a 86 40 | 69.1 

Mount 
Mount Wachusett ......|...... 
86 51 | 69.6 

85 69.6 

86 47 | 69.7 

North Billerica.......... 87 68.2 
82 45 | 64.2 
Plymouth ..... nd 
| Provincetown. .......... 84 54 | 69.9 
864) 474) 68.94 
Salisbury ........... 

e rmory ..... ? 

86 40 | 67.9 

90 42 | 69.8 

Turners Falls............ KS 44 | 69.3 


Total depth of 


snow. 
snow. 


&s 


SSSELEIRGS 


Precipita- | Precipita- 
| | | tee. | 
§ - 3 | 3 
| | z 
| 
| = | 
| Ins. Ins. Ins. 
2.58 
1.11 
Covington ¢ 
96 
96 | 
95 
96 
101 
7 
95 
100 
96 
| 96 
92 
05 | 
96 
95 CO 52 | 67.4 
Fitchburg ............., 41 | 68.9 | 
Plain Dealing ........... Ww Framingham ............ 87 40 | 67.9 | 
| | 98 
| 94 
| 92 | 
| 98 | | 
| 
| Wallace 98 70 | 81.8 
| Belfast 
| Calaist ..................| 
| 
"$3.06 |. 
2.94 
|| Madison 
| | 
3.18. 
78 | 
98 
| 
98 
| 93 
| 90 
93 
94 | T 
88 70.7 | 
o4 67.6 | 
Jobns Hopkins Hospital 98 
| | 
| Solomonst..............., 98 
| 
| 9 
. 


Tasie Il.—Meteorological record of voluntary and other cooperating observerse—Continued. 
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Precipita- Temperature. Precipita- Temperature. 
(Fahrenheit.) tion. (Fahrenheit.) 
Stations. Stations. | Stations. 
= jaja je | a/R je 
| o | o | gne. | Ine. 
Sos 102 69.6 2.26 | Bight Miles’ 93 | 57 | 72.5) 5.66. 
| 1.76 Eldon*!...... 98 58 | 75.8 2.78 | 
Fairview 40 68.7 1.9% New London im Parmersvili 
Fitchburg 40 | 68.6) 3.79 New Richland | Farmersville .. 
PURE. 87 | 68.4 3.36 New Ulmt... 99; 4) Wied 
Grand Rapids . 45 | 71.7 | 3.24 Park Rapidst 89 | 36) 2.77 i Fulton 
51 | 72.6) 1.69 | | Pine River*'. 48 . ig | 
Grindstone $8 | 68.9 ed | 36/622) 2.49 | Gordonville* | | 78.6) 1.3 
| 38 || Redwing | 100 | | 74.4 | 3.74 
Harbor Springs ........ 45 | 62-6) 1.50 | | Reeds Landin Bate. 
Manistee ® '”............. SO | 65.9 |....... Zumbrota *! ............ | 
Middle feland $0 | 64.3 101| 60/812) 1.15) | McCune*#!.......... 93 | 54| 74.2) 5.86 
a... | | i 94) 6280.2) 4.71) | Marble Hill.............. | 30 | 75.4 | 178 | 
Point *™........ 48 66.6 |....... Columbus @t 105 ‘83.0 | 7.36 | Mineral Springs 56 | 75.2 3.07 
41 | 69.8) 3.46 | Columbus bt | 7-38 | Mineral Spring 
9 | 68/813) 4.56 | New Madrid 99 | 57 | 80.5 | 3.60 
Sand Beach a............ 3.60. Greenvillea ........ | 80.4 | 
66.4 Greenville dt 97 64 80.8 7.23) Oregon 7 
68.8 3.83 | Hattiesburgt ...... 61] 79.0 5.5) | Oregon 55 | 74.0 
Standish 67.1, 2.91 | Hernando +t ° 62 79.8 0.60 | 
8.47 Holly Springs t 2.28, Palmyra®®......... 96 88 | 79.8 
aii 66 | 80.8) 3.03 Pickering * + 102 54) 71-8 | 6.18 
Leaf! 74 | 80.4 |....... | Poplar Biuf.. 87 | 77.7 | 1.65 
Vandalia ............ | 72.2) 4.05 Leaf Bink. | 
Vermillion Point .... 54.8 |...... || Leakesville = | 
Ypsilanti 67.7 | 2.27 Leonia ere | msl oss 
| | | 62 | 79.1| 4.61 | St-Foseph 8.14 
Albert Leat.............. 70.2 3.00. || Louisvillet | 
Alexandriaat... | 2.00) | Macon | &. 
| | | 93 | 67 | 81-4) 6.30 | 5.30 | 
| Moss Point? 70 | 82.4 | 12.60) 5.79 | 
2 46 60 |.82.0! 1.87 nagess os 48 | 72.5 | 5.40 
| Stonington®!............ | Unionville} ........-...- 1 50 | 73.8 5.71 
Clear Water*i..... smh abl tor | 64 | 62.2 | 4.00 — 3.68 
3:00 100} 62 | 80.6| 5.65 | Warrenton .......... 87 | 75.9 | 1.78) 
Farmington +......... 96) a 1.18 Waynesborodt 64 1.8 6.16 Wiltow sprigs 1.88 
«... Yazoo 100| 66 83.0} 4.91 98 86 | 73.2 2.34 
Grand Portaget.......... 40 1.77 Appleton Cityt 70-0) 2-61 Billings ..... 1.6 
| 298 Bluffton 93| 64 77.9| 2.26 | Cokedalet+.......... ; 32) 04.60 1.15 
| 6 | 4.70 Fort Custer t .. 100 (71.3 | 1. 
OF) 40) 2.14 92) 57 | % $1231 
Maple Plain ........ 41) 1.96 Conception .......... 88 | 56 | 7. eoght ........ 
1.94 East 68/722! 6.08 Glendive.................| 107| 42| 70.7) 0.20 
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Tas 
Le II. eee record of voluntary and other cooperating observers—Continued. 


Temperature. Preci 
pita- 
(Fahrrenheit.) tion, Precipita- 
1 nheit.) tion. Temperature. | Preci 
13] | tion 
Stations. 3 ia. 3 
Bs | Be | Stations. | 3 
| So | | Be Stations 
= | sea i Eg Be 
$ & i g an = So isd 
| © | ° Ine. | I a | & i 3 3 
rantsdale | 9g -| ins. Nebraska—Cont’ 
60.2! 1.00 Nebraska 96 57 71.2) 6.15 || Tybo .. | 
« 931569 0.04 Nemaha City*!......... | 738) || 9% | 38/70.8) 0.05 
9 36 -00 Omaha *! 54 77.4) 8.59 Berlin ......... 
Vir nia 87 39 63.2 0.83 9 4.40 | Brookline*i ............ | 84) 63.8) 4.47 
te Sulphur 321606. 1.90 73.9 | 2.48 | Concord | 86! 48| 68.6 | 2.76 
105 | -35 | 69.8 0.89 joo | | 1.50 88/| 66.1) 3.85 
Plattsmouth [Hanover a8 | 60 | S40 
| 8.60 Hepublican || Conway 88 | 48 | | 2:08 
97 | 50 | 78.4) 4.12 | Station 
Santee Agency to | Plymouth 41 | 64.8) 2.67 
5374.6) 5. Schuyler... 46 | 75.4 | 1.80 9 | 3.99 
52 | 74.8) 64 100 oe 4.42 Stratford 8B) 40 | 64.2) 4.40 
| 74.8.) 4.05 Seward**. 100 52) 74.0 0.94 | Sugar Hill 93 87 | 65.7 4.40 
43 71.0. | Spencer .... | 77.4) 5.19 | Weirs Bridge. bos 41 | 68.0 |....... 
Springview .. | Wolfboro ..... & "86 | 3.67 
56 74.9 Stanton*! 97 | (71.3) 1.73 4.80 
60 | 75.1. State Farm 102 | 4.42 | Allaire... 
Bratton *!.............-- 5 | 54 | 74.1 | 6. Strang*' 98 49 | 75.0 3.86 Asbury Park . 94 42 | 78.4 |....... 
SYFACUSE 50 | 70.6 | 7.90 | Beachhaven 75.6 5.08 
F 96 49 | 70.9 6.35 Tecumseh o7 2.65 | Belvidere . 59 | 75.1) 0.55 
ntral City*®.......... 100! 55769! 2.69 Tecumseh? t.......... 78.6 | 6.08 Beverly t OF) 72.1) 3.32 
100 738 | 6. Thedford 108 | 73.3 | 4.70 Blairstown ........ 96 | 56) 76.4) 0.78 
Columbust ............+- 97 72.8 | 102 73.3 | 1.65 | 47 | 76.1) 2.75 
| | 51 | 73.6) 2.98 | Bridgeton 94 | 43/73.2| 2.36 
Weeping Water'*.......|. 48 | 69.6 2.82 97 | 56 78.2) 0.71 
«58 75.6! 6. Weston 98 3.04 | Cape 98 | 52 75.7) 1.22 
whitmanel | | | Cape May C. H.t........ % | 56/75.8| 0.96 
4 2.39 98) 86) 77.4| 4.44 Harbor Ci 97 | 47 | 75.0 
3.86 Battle Mountain 101 | | 0.14 | Franklin Furnace....... 92| 43| 72.6 | 8.45 
100 "78.0" Belmont 98 | | | Frlesburg 92 | 89 70.4 | 2.68 
Genoa t | | Darrough Ranch 0.14. | Moorestown ..... 100) 51) 77.9) 1.78 
1 38 | 7.8| 4.93 |p 9 | 65.8! 0.65 Brunswick d........ 46/72.6| 4.42 
Haigler ..... 8.94 108| 30|75:8| 0.19| T. | Ocean Clty M1 | 34 66.9) 3.38 
Hayes | 71.6 | 6.68 Hawthorne a*® Simei ce | 49) 75.0) 8.75 
= Springs *! | (3. . Readin 0,87 
| 8 74.8 6.67 Humboldt *! 12 | 34/79.2| T. Ri 9 56 | 78.1 |. 
| Lewers Ranch South © Orange «.. 108 45 | 76.4) 2.91 
Indianola 9% 56 75.6) 2.84 Mill *1 10458 | 76.4} 0.00 Tr. 100; 41/ 75.1] 0.85 
| Osceolat ... 109 | 48 | 69.6 |....... | 9 | 51|78.8| 21 
Lincoln 5.43 Reno* T. New Mexico. 4 | 74.9) 0.08 
4.00 Thomas 4% | 69.3 T. as 5474.0! 0.43 
108 52 210 Stofiel % 61.8! 0.59 Deming*® ......... aed 71/838! 0. 
Minden 54 unnyside ......... Downs Ranch. 0.35 
| 6.66 T #1, | 38 76.5) 0.09 95 | 49 | 73.9 
80 72.2) 8.22 Bast Las Vegast......../ 88) 49 | 0-4 
38 71.0 0.20 | 97 56 80.5 2.09 | 
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Tasie II.— Meteorological record of voluntary and other cooperating observers—Continued. 


perature. Precipita- 
(Fahrenheit.) tion, (Fahrenheit.) tion. | Presipite 
Stations. ig ij = 
3 | 3 | | 3 | 3" 
. 
New Mexico—Cont'd. | '° | Ins. | Ine New —Cont’ ° ° ° 
Fort Bayard............. 51 | 70.4) 2.09 Willets Point 49 73.9) 4.55 S| 7.9 
Fort Wingate ........... 70.5 2.70" | Bakersville.............. 8 40 69.9) 5. =| 
Gallinas Spring*t........ 90 5572.5 3.10 | .0 | 5.88 9 45 69.6 6.14 
| 8:14 | | 6.56 Bladensburg ............ 9 43) 71.1) 3.44 
5.7) 7. Cambridge .............- % 41 72.0) 3.29 
| 56 Camp Dennison ... 1023, SO 78.1) 1.94 
| Greensboro t 86) 76.5| 5.37 Carrollton.......... 43 2.79 
42 | 68.6 2.20, Lenoir 8.6) 7.41 Circleville} 100 | 48 | 76.2) 1.74 
Angelica t . 91 32 | 65.0 3.96 4 58 3.81 108 } 43 76.1 1.4 
46 | 664 ....... 100 | 45 | 75.4 |....... 
Big Sandy*”............ 77.3 | 4.97 | Dupont . 74.1 8.01 
Brentw 90 41. 71.0° 3.20 | | 75.6 3.62 | Fa rport Harbor | 56 | 71.8 
Brookfield ............+. 682 3.48 se 4.00 | Fayetteville............. | 44 1.82 
Pitteboro. | 74.8 | 5.96 | % | 46 71.7| 2.22 
De Kalb Junction....... 4.84 | Salisbury ee 93 50 | Of 72.7 4.02 
se come 77.4 | 6.26 | Greenville 47 72.6) 1.58 
Fort Ni Siens| te 10. 67 Hanging Rock........... 4 74.4 4.36 
Friendship ............-- | 9 33 66.2 3.74 Soa Mount} 4 | | 8.79 Hebbardsville 100 | 49 | 77.4) 3.60 
Glens 86 | 67.0 4.98 | Southern Pines? ........ 5.56 9 43) 74.5 8.15 
Gloversville ..........++. | 87 66.0 5.15 5.99 92 44 69.6 3.33 
Bie itdet- Southport t.............. | m4 6.40 Hillsboro 101, 43 74.9 2.76 
Honey Brook 91 40 69.8 1.73 j 96 | 56 4 7.05 6 41 70.8 5.91 
Humphrey 991662 871 | oF | 78.0) 4.07 Jacksonboro ....... 201 | 51 | 78.1) 2.55 | 
0005s 89) 41/602 4.12 North Dakota. Kenton 100) 47) 76.0 1.28) 
Kings Station ...... 3.86 Ashley t sles Killbuck ...... 100) 46 76.8| 4.27) 
Lebanon Springs 89 | 2 2 84 101 | 1.19 Leipsic 42 71.1 | 2.94 
41064 165 1.21 LOVETING. 99 35 68.8 3.48 
46 68.8 3.60 Coal Harbor. oer | Lordstown % 34 69.0) 2.90 
adison Barracks +..... m| 67.6 3.05 Dickinson t.............. 645 0.51 
¢ 87) 98/647 7.75 108 | MoConnelaville ......... 46) 74.7) 3.85 
Manhatten Beach t..... 2.64 Fargo... | 130 | Mariettad a7 2.68 
Mount Morris ........... 680! $41 Fort Berthold + 100 | Marion 44 72.9) 1.80 
New Lisbon ............. 32 64.9 5.76 Gallatin + Milfordton 101, 44 72.5) 2.68 
North Hammond t...... 86) 68.0 3.48 Grafton+ .. te | Milligan 100-39 73.6) 3.75 
Number Fourt.......... | 624 5.82 Jamestown t | 46 1.38 
Ogdensburg 9 4 | «67.6 2 61 | Lakota 93 33 1.23 Mont lier . . 95 4 «71.4 4.52 
4/676) 2.61 Lakota | 1.6 | 2.03 Napoleon......-.-. 97 | 45 | 78.4) 1.74 
Oxford ...... 98! 84) 67.4) 4.50) | MoKinney =i | New Alexandria ........ % 49/| 73.1| 4.06 
Palermo+........ 87 | 67-5) 8.61 | Milton ce New % 43) 72.2) 5.48 
Perry 666 4.67 | Mintot | New Bremen ...........- 4474.3) 2.20 
68 3.67 New En land City +4 100 | 80 67.2) 1.16 ' New Holland............ % 4674.5 2.83 
Plattsburg Barracks.... 81| 406.5 4.30 | Oakdale? y | 38 | 64.4 0.00 New | 4.95 
Poughkeepsic ........... sa! | 68.1) 3.25 New Waterford ......... BB |. 5.00 
S| $3 | | 61-1 2.13 North Royalton | 46 71.5) 5.19 
Saranac Lake ........... | eee | 65. 0.68 000660 9% 72.3) 3. 
Skaneateles ............ 4.28 | Woodbrid et 85 9 | 44) 74.0 | 3.10 
sal £2 | 2 58.9 2.08 9% | 48| 73.9) 3.25 
South Kortrightt....... x9 64.6 4.68 Akron | 9% 4.13 
Waverly? ..... 6d 34 67.5 4.45 Ridgeville Corners....... 9 44) 72.5 2.44 
Wedgwood ............... 91, 42, 8.27) 48 4.06 i OF 986 | 46|75.7| 2.58 
4 | 72.2) 3.42 | 41/704!) 4.06 
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II.—Meteorological record of voluntary and other cooperating observers—Continued. 
Temperature. | Precipita- ‘Tem 
perature. Precipita- Tem ture. | Precipi 
(Fahrenheit.) tion. (Fahrenheit.) tion. (Fahrenheit) 
Ohio—Cont’d. | © | © | © | Ing. | Ine gon—Cont’ 
Sharon Center .......... $8) BT | 78.5) 3.85 | Sitverten 72.5 | 3.76 
Shenandoah............. | 96) 45/ 71.8) 2.92 Siskiyou ** 100| 80 | 70.3) 0. PATTON 4.65 | 
100 | 72.1 | 3.50 | The 98 | 48| 70.5 0.05 White Haven............ 92 | 36 69.1) 2.87 
103! 46 | 76.9 1.65 Tillamook Rock L. Wilkesbarret ........... 40 72.0) 4.97 | 
ces % 50/7251 1.77 Pennsylvania | | 4.5) 0. 2.44 | 
2.11 Altoona : 7.7! 1.64 | Pawtucket | 46 | 70.7 | 2-40 | 
% 3470.0) 2.98 | oe | Providence @..........+. 52 | 74.8) 2.71 
Youngstown ...........- % 40 | 69.9 | 3.15 | Center Hall Cheraw at -| 58 79.3) 8.51 
104| 62 80.1) 6.25 6 "eae. le Darlington *1*.......... % | 70 80.2 )....... 
Arapaho t 100 62 | 79.4 5.46 Coopersburg ..........- 95 3.29 E nghamt 5.67 
| 80.0 | 4.55 4+) ~ } Georgetown 9 | 65 | 80.4) 7.38 
104 61 | 81.2) 6.68 | Greenville t 90 60 77.0) 4.84 
Fort Renot ............- 101| 61/80.4| 4.45 | Greenwood ¢ 9 | 60 79.4 | 10.04 
Fort Sill 66 | 2.10 2.01 | Holland 93 58 | 77.2 | 12.00 
Guthrie t 64 81.2 | 7.99 || 3.64 | Kingstreeat............ % 67 81-4) 9.04 
Keokuk Falls 60 | 79.2 | 8.30 East Mauch Chunk ‘9 71.0) 2.12 
Norman? | | || Edinboro S| | MeCormick 77.8 
Poncat...... 59 | 79.6 | 5.72 Ellwood Junction || Mount armel t | 11.33 
Sac and Fox Agencyt... 60 | 78.7 | 10.10 Neshaminy *i..| 438 G7 | 75.8 | 9.82 
Stillwater t 60 | 79.8) 4.97 Frederick 8.85 
| 70.8) Prederiol, | St. George t .. | 64 80.8) 7.49 
| St- Matthews + 9 | 66 80.5 | 11.58 
Albany at 42 | 65.8! 0.15 | Girardville | || St. Stephens ¢ 8.78 
Arlingtont 47 | 72.3} 0.09 Gramplan 42 69.7. 3.08 Santuckt...-. | 6277-9) 7.11 
38 | 66.8 | 0.06 | Greensboro t | 4.27 Society Mill +, 50 
MPOTS 45 | 68.7 | 0. | wale 
Aurora(near)............ 9 | 38 | 63.6 0.383 Hollidayeburg t 9 57 79.5) 6.18 
Canyon City 41 | 70-2 | 0.85 | — 98 | 60 | 77.8| 4.60 
33 | 65.4 co 96 | 47 74.1 {| Aberdeen? 100 | 34 69.4 2.59 
Corvallis (near) ......-.. 100) 43 67-2) 0.11 89 44 69.0, 3.81 
Detroit 105-87 | :66.0 | Brookings t 93 | 96 | 67.4) 2.15 
45 | T. 4 | | Castlewoodt ........... 98 | 382 67.8) 1.87 
... 105 37 | 67.0 | 0.90 Farmingdale lessees 0.50 
Heppner + % | 67.0! 0.69 nce 3.00 Flandreaut 3) 1.6 
Hood River (near) ...... 63.4) 0.15 3.98 || Forestburgt ............ 101 | 83 | 70.9) 1.66 
98 387 | 0.46 2.97 Forest CH 108 | 48 | 73.4) 0.65 
Irvington® .............. 91| 4\...... 1.00 Fort Meade ............. 100 | 46 | 70.9) 0.95 
Jacksonville ............ 102 41 68.0) 0.04 Philadelphiad........ ..| 68) % | 40 | 2.61 
Junction 42 | 66.8 0.02 | Point Pleasant .........-|-. || t......-++- 104 | 41 | 72-4) 1.06 
Klamath Falls........... 39 | 67.4) 0.45 % 98 4.42 || 0.90 
Lafayette * 105 48 | 68.0 0.04 Quakertown 97 48 72.6 2. Boten City + 105 43 | 72.8 1.51 
60.4) 0.17 | Saegerstown . on ga 6.08 108 | 41 | 75.2) 0.55 
McMinnville 5**........ 42 | rs || Northville*? ............ 108; 38 70.5| 1.20 
106 46 68.8 0.00 | Selinsgrove ses | coves 109 38 «(72.38 0.07 
Monmouth **............ 100, 48 69.7) 0.10 | Sinnamahoning 3.40 
Ne 7| $8 55.8 | 0:84 4.40 Silver City. 0.78 
Pendleton 10 | 4 | 69.8) 0.07 | Spruce Creek............ | 
Riddles 102-40 64.6 0.00 | State College............. 91 44 69.5 3.70 | 8 4.8 | 1:30 
| | 0.15 | Stoyestown | 2 80 1. 
Salem 98 | 43) 00.1) 0.28 Towanda........... 606 | 2.49 lens! 
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Stations. 


South Dakota—Cont'd. 


Wessington Springst....| 


‘ennessee. 
Andersonville*! ........ 


Arlington ¢ 
Ashwood *t! 


Brownsville t............ 
Byrdstown f 


Columbia t 
Covington 


Dyersburg? 
rat 


zabethton 


Fairmount*!............ | 


Florence ¢ 
Greeneville t 


Hohenwald ***.........+ 


Johnsonvillet 
co 
Lynnville*! 

eMinnvillet 
Mount Carmel..........- 
Newport *® 
Nunnelly 


Palmetto 


Riddletont 
Rockwood 
Rogersville *! 


Springdale 

Tullahoma *t! .........-. 

Waynesboro*!...... 
Texas 


Albany *t!..... 


Corsioana 
Corsicana dt. 


Forestburgt....... «+... 
Fort Brownt ..........+. 
Port Clark. 
Fort Hancock ........... 
Fort McIntosh........... 
Fort Ringgoldt.......... 
Fort Stockton........... 
Fort 
Fredericksburg *t! ..... 


Houston t.®.. 
Huntevillet 


Longview? 


Zo, 


RENSABSS: 


B22 


wun 


| Lalingt ... 
Menardville*t! 


Mount Blanco *t'. 
New Braunfelst 
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| (ahrenheit.) 


snow. 


snow. 


| wean, 


Total depth of 
| Rain and melted 


-|~ 


> | Total depth of 


~ 
> 


Virginia—Cont'd. 
_ Grahams Forge... 


> 


on 


| Petersburgt. ............ 
| Richmond (near) t 


Minimum. 


on 


Spottsville¢.... 
| Stanardsvillet. 


| Stephens Cityt. 
b + 


a 


Springs t 


SSVI 


Wichita 


2 


o 


Cascade Tunnel 


Brigham City............ 


2 


SPSS 


238° 


cece 


| Ellensburg (near) 


a 


Grouse Creek * t! 


~ 


Moxee Valleyt 
Whatcom t+ 


Pomeroyt se 


3 


= 


SESRLES 


eeessesss 


Wenatchee Laket 


ASSQ 


a 
= 


Soldier Summit 


#8 


SRESERSSR 
oo 


| Grafton? ........ 


cb 
| Morgantown at 
Morgantown }+ 
New Martinsville t....... 
Nuttallburgt... ... 


Powelltont 


Blacksburg.. ............ 
Rowlesburgt........ 


20 20m C00 20 


Charlottesville .......... Tannery*! ............. 


Christiansburg t 


| White Sulphur Springst. 


Temperature. Temperature. Precipita- Temperature. Precipita- 
(Fahrenheit.) tion. | tion. | (Pahrenheit.) tions. 
| | | | | 
[2 | EAE. 
| | Ina, | Ine. | Texas—Cont’d. | © 
2.83 100; @ 
99 | 1.05 «| 
96 Midland 55 
Rock 101 71 Rockymount t @ O4 
Round Roc 
| | Us 
96 San Antonio.............| 104 70 
| | San Marcos dt..........., 102 71 
96, 72 
91 Sierra Blancat.........., 98 58 
..... | | 100, 58 
102, 
| Weatherfordt...........| 64 
12 
| Blue Creek **..........--| @ 
Rugby 89) 60 | Fort Duchesnet.........| 9% 48 ort Simcoe............. 
Savannah................. %| 68 | Gilest 44 || Fort Spokane .........../ 100 
Green River t.........---| 102 50 | Grand Moundt........... 88° 
48 |) OR) | Kennewickt......... 101 
Angleton 100) 64 Koosharem ............./ 9] || Monte Cristot...........| 87 | 
Aurora®! 106 4 | Loe 87 
Austin 101 2 | Loge) 45 84 
Austin 100 | | Mantit 110 38 cee} 
Belton 108 8 || Silver Creek*!..........' 4 
Boerne 106] 2 Mount Pleasant*t!.....| | Snohomisht.............| 82 
Brady? 108 Ogden 60 | South Bendt............) 94 | 
Brasoriat 96 | 62 | 98 
Burnet 8 | J 45 Sunnysidet .............| 101 
Camp Eagle Pass? ....... 107 | r “4 OB | 
Chillicothe 108 Promontory **........... 1 Union City?.............| 
College Station.......... | St. Georget............../ @ || Watervillet.............| 
104 | Snowvillet .............-| 38 | West Ferndalet......... 89. i. 
Dallast 100 | Beverlyt 98 72.1 | 
Durham Vermont. Bluefield 94 | 73.5 | 
Duval *! 110 | 8 | Brattleboro .............. 89 37 | Buckhannon @t ......... 
| 100) 9 | Burlingtont.............| 88) 47 Central Station t!...... 46 70.7° 
105 | 6 86 EIKhOrN 88 @ | 71.14 
105 7 Jacksonville 83 | 84 47 | 
1014) 674 _ St. Johnsbury .........../ 88 36 Green Sulphur ......... 
9 | 7 | Simonsville..............| 88 31 Harpers Ferry t 
| 63 | Strafford *t!............| Hewett t 95 | 50) 75.1 
Grahamt 105) 58 | Woodstock ............../ 88 
Grape Vine+.............| 102 | 66 Virginia. | 
Hale Centert............ | 61 | Abingdont .......... «. 
Hallettsvillet .........../ 108; 70 | Alexandria .............. 
FGppy OF) 58 
108 | 72 Bedford City ............| 9) 5S 
102; 70 Big Stone Gapt..........| 9 ve 
Henrietta + -| 100!) 64 | Birdsnest*t!............ 93 64 Point Pleasantt.......... 9 51 77.0 
| — 
100 
Leakey? 84.5) | Dale Enterpriset......... 94 44 73.5 
18 | 86.0 |, W heelin 49 74.8 | 
101 84.8 | Predericksburgt........, 655 | 76.8 72.6) 
#. 
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Temperature. Precipita- pera 
(Fahrenheit.) tion. (Fahrenheit.) tion. 
| | | | 
| | 3 3 
iia! | Se) Bel 
Wisconsin ° ° c Ins. _ Ins. Wisconsin—Cont'd. ° ° ° Ins. Ins 
Apollonia *t'. -62 oyalton .. . 99 EXPLANATION OF SIGNS. 
Belleville.. . , awano.... . . * Extremes of temperature f 
Beloit ....... 48 72.2) 3.31) Spoonert..... 85 65.5 1.93 pe 
SEMEN «960060000000 covene 98 40 70.1 1.64 Stevens Pointt . 4 42 68.0 3.59 + Weather Bureau instruments. 
Black River Fallst ..... 96 34 (67-7 =—-0.92 Sturgeon Bay Can 80 46 65.1 ....... t Record furnished by the Arrowhead Reservoir Com- 
OTD alley NCtIONT no County, Cal., at elevations varying from 4,900 to 
City Point 95 22 65.2 1.85, Viroqua 96 47 70.6 2.49 
88 35 (65.0 3.83 Watertown t 48 72.3 2.20 A numeral following the name of a station indicates 
Delavan | 40 70.0 4,12 Waukeshat 95 5472.0 2.61 the hours of observation from which the mean temper- 
93 4 68.0 3.79 2.15 ature was obtained, thus: 
96 40 68.8 1.28. 87 66.3 4.35 Mean of 7a. m.+2p.m.+9p. m.+9p. m. + 4. 
Florence? 87 | 62.2, 2.19) West Bend .......... 45 70.4 3.71 +2 
Fond du Lact ........... 9 42 69.6 3.19 42 69.8 3.387 m.+2 
Grantsburgt ............ 39 64.5 2.50 Whitehall t.............. 30 66.8 1.85 +2. 
3.23 | Mean of 7 a: m. p. m. + 2. 
Harvey sees 48 70.8 4.88 Wyoming. 6 Mean of readings at various hours reduced to true 
Hayward ............06.. 89 40 65.8 3.19 Big Horn Ranch......... 81 20 56.6 1.74 mean by special tables. 
DS cers 96 39 68.7 98.22 Fort Laramiet.......... 43 69.5 0.24 7 Mean from hourly readings of thermograph. 
95 46 71.6 2.53 Fort Washakie.......... 90 8 Mean of 7 a. m.+2p. m. +9 p. m. + 3. 
Kenosha*"’.............. 90 BO | 71.6 [2.2.00 Fort Yellowstonet ..... 8 386 61.6 0.73 ® Mean of sunrise and noon. 
Koepenick 88 50 63.8 2.50 costes 4 «465.3 1.28 | Mean of sunrise, noon, sunset, and midnight. 
Lancastert ...........7.| 9% 71.9 2.73 8 386 61.0 1.17 The absence of a numeral indicates that the mean 
68.8 4.65 95 41 66.7 0.20 temperature has been obtained from Caily readings of 
93 55 72.7 «2.08 Sheridan ...... 95 36 63.5 1.44 the maximum and minimum thermometers. 
Manitowoct ............ 89 4 66.0 3.51 BURGAS. cccevecccccces O4 41 64.6 1.35 An italic letter following the name of a station, as 
Meadow Valleyt........ 93 33 «67.4 «3.71 Wheatland .............. 98 71.9) T. ton a,” Livingston ,” indicates that two or 
Medford ¢ ...... 98 33 67.2 =3.19 Mexico. ervers, as the case may be, are reporting from 
Neilisvillet ............. 4 38 66.5 1.90 Ciudad P. Diaz.......... 102 7 87.5 3.37 the same station. A small roman letter following the 
New Holstein ........... 91, #43 68,7 2.47 Leon de Aldamas....... | 85 53 69.2 3.64 name of a station, or in figure columns, indicates the 
Oconomowoct .......... 95 46 | 71.8 3.22 MOMIGO vocccecvcseccsoess 79 49 64.2 2.65 number of days missing from the record; for instance, 
OCONTO &9 36 «(66.1 3.17 83 50 «(67.3 5,24 “=” denotes 14 days missing. 
SENT evecccccoscecses 95 30 66.5 1.83 Topolobampo*! gedboccas 100 66 85.9 8.15 No note is made of breaks in the continuity of tem- 
1.59 New Brunswick. perature records when the same do not exceed two 
Pine Rivert .........++. & «(68.4 2.74 St. 76 50 61.6 7.09 All known breaks, of whatever duration, in the 
Port Washington ....... 9 49 68.4 4.74 West Indies. precipitation record receive appropriate notice. 
Prairie du Chien ........ 2.09 Grand Turk Island...... 3.73 Nore: The following change has m made: Kansas, 
Racine 66 69.3 ....... Hayes City changed to Hays. 
Taste III.—Data from Canadian stations for the monthof August, 1895. Tasie III].—Data from Canadian stations—Continued. 
Pressure. Temperature. | | | Temperature. Precipitation. | & 
~ 
Stations. 2d 5 oa | Stations. 26 | 93 | o@ | we 
18 BE BE | | | SE 
as ; | &s sig | = | i8 
Inches. Inches. \Inches. | © | Inches| Inches. Inches. | Inches.| o | © \Inches | Inches. | 
Saugeen, Ont..... 29.22 | 29.92 | | 62.1'—0.4| 2.73 | + 0.9) w. 
C. B. I | 29.84 | 20.90 | — .06 62.2; + 0.2; 2.87 | — 1.08 | SW Parry Sound, Ont 29.22 | 29.90 | 62.0) 0.0) 2.46 | — 0.22) w. 
Grindstone, G.of St.L..| 29.76 | 20.79 /........ 60.9 | 6.08 | | Port Arthur, Ont | 29.16 | 20.84 | 88.2) +0.2) 1.96 | — 0.41) w. 
Sable Island ............ 68.6 |........ B.9B iw. Winnipeg, Man .. --| 29.05 | 29.86 | | 1.01 | — 2.45 | nw. 
Halifax; N.S ...... -| 29.78! 29.91 6.3'+4+0.3 5.59) + 2.08 nw. | Minnedosa, Man.. -| 28.08 | 29.84) | 1.2% | — 0.62) nw. 
Grand Manan, N. B 29.84 | 29.89 |........ 61.4 |.......-) 5.89 | + 2.30 | w. Assin ......| 27.66 | 29.87 | 57.6 | — 2.9) 0.58 — 0.89 | nw. 
Yarmouth, N.S.... -| 29.84] 29.92 | — .08 + 1.2, 4.81 + 1.59 8. | Medicine Hat, Assin....| 27-64 | 29.88 | 62.0 — 3.5) 0.24 — 0.75 | w. 
Bt. Andrews, N.B......|..2. case + 1.77 nw. | Swift Current, Assin ...| 27-38 29.90 60.6; — 1.9) 0.38) — 1.36 | w. 
Charlottetown, P. E.I..| 29.82 | 209.86 | 6.54 + 3.14) w. Calgary, Alberta ....... 26.40 29.87 | 55.7' — 2.8 1.18 | — 0.59) w. 
Chatham, N. B.......... | 29.84; 20.86 | — .08 61.9 + 0.9 4.90 | + 0.76 w. | Prince Albert, Sask....| 28.36 | 29.84 w. 
Father Point, Que......| 29.79 | 29.82, — 55.6 — 0.4) 3.47/-+ w. | Edmonton, Alberta ....| 27-64) 20.94 55.4/— 2.2) 1.97 | + 0.14 | nw. 
| 29.53) 29.85 | — .10 61.3 — 1.7) 6.26) 2.84 sw. | Battleford, Sask........| 28.14 | 20.83 vant nw. 
ontreal, Que.......... 29.66 | 29.86 | — .09 65.1 — 1.4) 6.92 | + 4.75 | w. | Spences Bridge, B. GBB 
Rockliffe, Ont .......... | 20.36; 29.86, — .08| 60.2 4+0.2, 1.9 i— 0.97 nw. Hamilton, Bermuda....| 30.02, 30.18| + .08 78.6 |........ 8. 
Kingston. Ont .......... 29.59; 29.90/—.07| 65.5 —1.0| 2.25 | + 0.96 | sw. | Banff, Alberta......... 25.42) 20.98 |........) 58.0 | sw 
Toronto, Ont ..........., 29.56 | 29.94) — .0 | 63.4 — 2.1, 3.01 | + 0.43 | nw. | Esquimalt, B.C.... 30.01 | 30.04 ........) 56.4 | 8. 
White River, Ont....... 28.56 | 29.89 |........ 56.5 + 0.4 3.06 | 0.00, w. | Anticosti,Gulfof 29.78 29.81 — 1.6 | 
Port Stanley, Ont ...... 29.04 | 1-88 | — 0.86 | | 
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All values for days. 


IV. 
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$9898 


idian time, August, 1895. 

= 
149 
Sil 
232 
795 
741 
1 
773 
187 
980 
055 
155 
822 
024 
153 
370 
120 
788 
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875 
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368. 
004. 
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798 |. 
736. 
382 |. 
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TaBLe V.—Mean pressure for each hour of seventy-fifth 
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New 
East 
Portiand, Me...... 
Northfield, Vt........ 
Boston, Mass......... ge 
Nantucket, Mass... 
Woods Hole, Mass. 
Block Isiand, R.1.. 
New Haven, Conn. 
New London, Conn...... 
Middle Atlantic States. — 


New York, N. Y......... 
Harrisburg, Pa........... 
Philadelphia, Pa......... 
Baltimore, Md ........... 


Charlotte, N.C .......... 
Hatteras, N. C........... 
Kittyhawk, N.C......... 
Wilmington, N.C........ 
Charleston, 8. C......... 
Augusta, Ga ............. 


0 neula, 
Jupiter, Fla............« 
Key wee, 


Meridian, Miss........... 
Vicksburg, Miss .......... 
New Orleans, La ........ 
Western Gulf States. 
Shreveport, La .......... 
Fort Smith, Ark ......... 
Little Rock, Ark......... 
Corpus Christi, Tex....... 
Galveston, Tex ..... 
Palestine, Tex .... 
San Antonio, Tex........ 
Ohio Valley and Tenn. 
Chattanooga, Tenn . 
Knoxville, Tenn. 
Memphis, Tenn . 
Nashville, Tenn . 
Lexington, Ky ... 
Louisville, Ky.... 
Indianapolis, Ind 
Cincinnati, Ohio. 
Columbus, Ohio . 
arkersburg, W. Va..... 
Lower Lake . 


Cleveland, Ohio ......... 

Sandusky, Ohio.......... 

Toledo, Ohio. ............ 

Detroit, Mich ............ | 
Upper Lake 


Chicago, Ill ...... 


o 
o 


DDD 
22 


BESS 


| Portland, Oreg.... 


232282 


422 


~ 


Up. Lake Region—Con. 
Milwaukee. 
Green Bay, Wis........ : 


North Dakota. 
Moorhead, Minn........ 
St. Vincent, Minn ...... 
Bismarck, N. Dak ....... 
Williston, N. Dak....... 


La Crosse, Wis..... 
Davenport, lowa 
Des Moines, lowa 
Keokuk, lowa .. 
Cairo, Ill....... 
Springfield, Ill. 
Hannibal, Mo.. 
St. Louis, Mo .. 
Missouri Valley 
Columbia, Mo ..... 
Kansas City, Mo........ 
Springfield, Mo........ 
Omaha, Nebr............ 
Sioux City, lowa .......; 
Pierre, 8. Dak .......... 


Miles City, Mont........ 
Helena, Mont........... 
Rapid City,S Dak...... 
Cheyenne, Wyo......... 
Lander, Wyo............ 
North Platte, Nebr..... 
Middle Slope. 


| Denver, Colo............ 


Pueblo, Colo............ 
Concordia, Kans.... ... 
cry. 
Wichita, Kans .......... 
Oklahoma, Okla ........ 
Southern Slope. 
Abilene, Tex........ ... 
Amarillo, Tex .......... | 
Southern Plateau. 
El Paso, Tex............! 
Santa Fe, N. Mex....... 
Phoenix, Ariz. *......... 


| Yuma, Ariz.... ........ 


Independence, Cal...... 
Middle Plateau. 


| Carson City, Nev ....... 


Winnemucca, Nev...... 


Salt Lake City, Utah 
| No tern Pla 


tean. 


| Baker Wity, Oreg ....... 
| Idaho Falls, Idaho...... 


Spokane, Wash......... 


Roseburg, Oreg........ 
Mid. Pac.Coast Region. | 


* Record for 26 days. 
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Max. | Min. (Mean. Max.| Min. 
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TasLe VIII.— Temperature of the wet-bulb thermometer, August, 1895. 
Local time 8 A.M. 8 P.M. Local time 8A. M. 8 P.M. 
| faster or faster or — 
m | | me 
Upper Mississippi Valley. 
St. Paul, Minn .......... 
Albany, N.Y bes 
Washington, D. C........ 
Lynchburg, Va ......... 
South Atlantic States. 
a Huron, 8. Dak .......... 

Jacksonville, Fla Havre, ace 
Titusville, Fla ........... 

Eastern Gulf States. 
Atlanta, Ga 
Pensacola Fla........... 

Montgomery, Ala........ 
1 
Walla Walla, Wash .... 
N. Pac. Coast — | 
Fort Wash...... 
Port Anes es, Wash sees 
Buffalo, N. Y............. Seattle, Wash .......... 
Oswego, .... Tatoosh Island, Wash.. 
Rochester, N. Y.......... 
Red Bluff, Cal ........... Ss. 
Sacramento, Cal........ 8. 
San Francisco, Cal s. 
pena, Mich S. Pac. Coast Region. 
Grand Haven, Mich ..... Fresno, Cal ............. s. 
Marquette, Mich.......... Los Angeles, Cal........ 
Port Huron, Mich......... San Diego, 8. | 
Sault Ste. Marie, Mich... San Luis Obispo, Cal... 8. | 
| | 
= 
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TasLe I[X.—Resultant donc: nes observations at 8 a. m. and 8 p. m., daily, — August, 1895. 


| direction from— | Resultant. 


Component direction from— Resultant. 
rection Dura-— | rection’ Dura- 
N. Ss. E. Ww. from— | tion. | | ™. | B | UW. from— | tion. 
New England Hours. Hours. Hours. Hours. ° Hours. Upper Lake e Region—Cont’. Hours. Hours.| Hours. Hours © | Hours. 
11 30 6 26 46 28 | Milwaukee, Wis 18 16 2 4w. 9 
15 25 11 30 os. 62 22 Green Bay, Wis 17 | M4 16 Sos. 16 7 
12 35 6. 21 8s. Bw. 28 Duluth, 3 15 10 34 on. 72 w. 2 
Boston, Mass... 12 11 29s. D6 w. North Dakota 
21 11 11 3 on. 67 W. 36 || Moorhead, 26 22 | 9 1 n.S6w. 7 
Woods Hole, Mass.* ................ 3 20 5 8 8s. 10 Ww. | 17 | St. Vincent, 19 8 26 18 
11 8 35 os. 64 w. 290 12 16 18 n. Tw. 17 
New Haven, Conn .................. 16 26 «6s. Bw. 22. Williston, N 26 19 =n. 72w. | 10 
New London, Conn ................ 16 8 7 32s. 74 Ww. 26 Upper Mississippi Valley | 
Middle Atlantic States. 20 18 15 29 «on. &w. | 14 
16 25 13 20 Bw. 0 decd 20 30 7 13. SOs. w. 12 
New York, N. Y...... 10 26 11 29 48 w. 94 || Da 11 25 13 24) «6s. Bw. 18 
Harrisburg, 14 18 17 24 os. COW. 8 Des Moines, Iowa............ 21 26 7 18 8. 66w. 12 
Philadelphia, Pa . 16 23 9 27 os. GO w. 19 14 28 4) 30) 8s. 62w. 30 
Baltimore, Md. . 11 28 11 7 Bw. 23 «Cairo, Ill....... 19 14 16s. 16w. 7 
Washington, D. C 13 28 15 18 ss. llw. 15 14 25 | 3 31s. 6B w. | 30 
L Va.. 14 24 15 3 52 w. 16 nnibal Mo. 120 31) 32) os. Sl w. 31 
Norfolk. \ 9 a7 16 19 6w. 28 | St. 29 | 11 18 | 8. Ww. 16 
South’ Atiantic States. issouri Valley. | 
5 28 22 s. Sw. 23 Columbia” 6 12 13 s. 4e. 8 
dade 28 15 s. Bw. 24 Kansas City, Mo. 20 28 17 12| 8. 8e. | 4 
Kittyhawk, N.C........ ‘ sake 9 28 18 2 86s. Bw. 21. Springfield, Mo. 11 30 23 17| s. 18e. | 20 
10 35 22 Ww. 29 Omaha, Nebr. 21 27 21 | 7) 8. 67e. | 15 
11 22 17 24s, w. 13. Sioux City, lowa 21 29 14 9 58. Be. | 9 
16 21 22 16 5. 8 Huron, 8. Dak.... .. sin 25 19 | 14 17) n.27w. | 7 
Savannah, 9 32 9 2 28 Northern Slope 
Jacksonville, 3 35 21 18 8. 5e. || Havre. Mont 20 9 11 64 w.. | 25 
Florida Peninsula. Miles City, Mont 13 20 4w. 9 
WUD 6 2 24 s. Be. 2% | Helena, Mont 13 | 18 35 8. 79 w. 26 
606000 19 38 6 8. %e. 34) C ity, 18 | 20 12 8s. 79 w. 10 
Tam pa, Fia 8 18 30 2s. 6le. 21 || Cheyenne, WYO 21 19 5 30) 25 
via 6 28 Py 16| | 28 Lander, Wyo. 4) 10) n.70w. 20 
Eastern Gulf States. North Platte, 17 | 16 16 | .. | 10 
8 16 22 s. Tw. 8 le Slope. 
Pensacola, Fla .......... 15 21 13 31s. 72 w- 19 || Demver, 25 17 8. 56w. | 7 
Montgomery, Ala 15 15 8. Be. | 15 Kans 16 12 10| s. Ze. | 16 
15 29 17 6s. Ww. 16 City, Ki 17) 34 3 8. Be. | 26 
Vicksburg, 14 19 15s. 6le. 10 w ichita, 36 19 4, 8. | 28 
New Orleans, 9 26 19 20s. 83w.| 17 Oklahoma, 9 8. ie. | 33 
Wi reatern Gulf States. Southern Slope. 
Fort Smith: sovees 12 12 36 98 || Amarillo, Tex...... 022.0000. 38 10 s. 4w. 30 
Little Rock, Ark 16 B 12 Ow. 17 Southern Plateau. | 
Galveston, Tex 1 42 9 21 os. w.| 483) Santa Fe, N. Mex 2; 13 8. Be. | 31 
32 21) 3le. | 91 || Phoomix, Aris. 11 130 19 18 | 8. | 22 
San Antonio, Tex 13 22 34 8. | || Yuma, Avig.... 29 20) s. 18 
Ohio Valley and Tennessee Independence, 18 17 17 23 85 w. 11 
Chattanooga, Tean.... ............ 15 17 19 23 72w. | 6 Middle Plateau. | 
18 20 18 2 «8s. | 4 || Carsom Clty, 13 68. 47 23 
6000050 21 22 13 18 s. 79 w. | 5 | Winnemucca, Nev 19 17 15 2 | n.70w. | 
24 20 6 2 79 w. | 20 Salt Lake City, Utah. ............. 19 24 21 | 18 8. 3le. 6 
8 32 9) 30. os. Ww. 32 Northern Plateau. 
Indianapolis, Ind . 19 21 9 s.8w. 15 Idaho Falls, Idaho................. 0) 7) 21) | 16 
Cincinnati, Ohio 18! 18W. Spokane, Wash 19) 18) 19) 1 
Columbus, Ohio. 15 24 16 20 «5s. Mw. 10 alla Walla, Wash.......... | 11 | 35 | 3 20) «os. 3 w. | 29 
3B 8 28 n. 66w.. 2 North Fos fic Coast Region. 
Parkersburg, W. Va........... ... 10 32 19 14s. Be. 23 Fort Canby, Wash................. 4 4 | 15 44 
Port Angeles Wash 3 | 23 5 | 37 | 8. Bw. | 38 
4 18; 6) s. 32 Seattle, Wash... 8) 
4 29 9 | 27 os. 36w. 31 Tatoosh Island, W 31 13 s. Ww. 31 
6 38s. 68 w. 96 || Portland, 2 55 | 32 
12 | 24 10 2% 53 w. | 20 Roseburg, Oreg .. 40 5 | 17 | 138 7e. | 35 
16 20 31 10 9e. 21 
13 20 19 8. %e. 23 8 | 31 8. 25 
17 16 9 | Red Bluff, 17 27 23 8. Be. 17 
21 18 17 2 n.69w. 8 Sacramento, Cal 6 9 | 21s. 15 w. | 47 
San Francisco, Cal................. 17 | 4 on. 76 44 
11, South Pacific Coast Region 
17 20 13 2% 8. 18 || Fresno, 33 42 n.52w. 49 
18 12 3 n.58w. 13 Los Angeles, Cal 10 | 39s. 29 
Port Huron, seve 9 14| Ww...» 5 San Diego, C 15 4 88 w. 38 
te. Marie, cred 18 20 17) s. | 8 San Luis Obispo, Cal. 22 15 4 on. 76 Ww. | 29 
Chicago. 18 22 13 18 s. 5iw 6 
| 
* From observations at 8 p. m, only. + Record for 26 days only. 
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Taste X.— Thunderstorms and auroras, August, 1895. 
2°13 


a 
- 


Dist. of Columbia 
Florida .. 
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States. 

Arkansas... 

California 


Idaho .... 
Tilinois........... 


Georgia ..... 


Indian Territory. 


Minnesota ....... 
Mississippi. . 
Nebraska ...... 
Nevada ..... 
New Hampshire . 
New Jersey .. 
New Mexico ..... 
New York........ 
North Carolina .. 
North Dakota . . 
Ohio...... 
Oklahoma ...... 
Oregon .. 
Pennsylvania .... 


Massachusetts... 
Montana ..... 


Maryland ....... 
Michigan .... 
Missouri .... 


Louisiana ........ 
Maine ........ 


Iowa .. 
Kentucky... 


Indiana ..... 


6 B 2] 5 | 5 | 6|.. 
8) 7) 0) 8) 4) 6) 8) 6) 8) 
1 1) M4 15) 4} 8 
4; 9) 6) 2) 8) 8) 6) 8) 2] 
Tennessee ..... 9 9) 6) 6) 6) 8) 8) ats 
West Virginia . Bl B |. “4 | 
Sums :...... 38 268 174 134 120 63 109 167 132 90 104 92 | at. 
3/5 2 2 0 1 3 2 2 


| | | ses 
| is 528 OND 
PERS ESSERE: . oss : oce ss 
he 
FES 
SEEESES 


Taste XIII.—EZecessive precipitation, by stations, for August, 1895. 
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TasBLe XITI.—LZ2cessive precipitation—Continued. 


aE more, in 24 | °F more, in one 2: more, in in 2 | or more, in one 

| aa 

Alabama. | Inches. | Inchee. | Ins. hem. Georgia—Cont'd Inches. Inches. Ins. hem, 
Daphne ............. 13.85 2.64 | 

Thomasville ............. coed | 1.883 | 1.20 11 Indiana 
1.10 | 1 00 13 Indian Territory. 
Farleys Camp............... o 1.50 | 1 00 2.78 
s loses cece 1.40 10 8 lowa. 

Port Smith............ (1.00 050) 1} Atlantic (near) .... 3.15 

Lonoke...... 1.88 0 30 9| Davenport .. 4.36 
Connecticut Guthrie Center 6.70 
BriGgeport. 2, Hawkeye ...... 4.26 
on apts 3. Madrid. 3.39 
2. Panama. 6.47 
Waterbury ...... cose} Sac City.. 4.65 
3. Washington | 2.58 
2. Waukee..... 2.60 
Winterset 2.63 
155 Beloit ....... 2.50 
100 Blaine ...... 2.60 tase 
ey Wes ate 13 050 2.50 | 
Orange Lake. | 2.60 100 10.07 3.86 19 3.86 1 30 19 
Tampa ........... 1.60 105 0 3.09 2 1.06 100 2 
Kentucky 
sc ks céeses | 10.40 2.61 | 27 | 2.48 200 baba 1.00 100 28 
Gainesville cost 3.66 | 15-16 ......|... Shell Beach.. 1.98 | 1 30 10 
s eves 2.51) 21-22 -1.15,100 Winthrop.............. 2.98 | 18... » eas 
Waynesboro ......... 11,00 5.50 | 21-22 2.21, 140 16 | Hastings .... 2.93) 28-24 
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Taste XIII.—Ezcessive precipitation—Continued. 


Monthly rainfall 
Winches, or more. 


TABLE XIII.—Lxcessive precipitation—Continued. 
Rainfall 2.50 | Reinfallof tinch, Rainfall 2-30 ‘Rainfall of 1 inch, 
more, in 24 | OF Mure. inune more, in 24 
hours. hours. 
Stations. 
. Inches. hem. North Carolina—Cont'd. Inches. Inche».| hem, | 
0 lu 666000 abe 8.98 | 15-16 
1 00 | Horse Cove 8.9¢| 28-06 
Littleton........ 2.50 16-17 
Rutherfordton | 16-17 
Sloan ...... | 80-81 
Ohio. 
Jacksonboro ............. 1 00 29 
Oklahoma, 
bee as 8.85 10 $00 | 10 
Pennsylvania. 
Forks of Neshaminy 2.91 
| 040 10 hode Island 
130 30 South Carolina. 
Holland..... 12.00 4.33 
11.33 4.27 
Ridgeway..... 
Pierre....... 
Jackson 
.. | Lynnville‘ 
31 
coos | Fredericksburg. 16 
1 “4 Virginia. 
81 West Virginia. 


] 
Stations. 
Minnesota. | Inches 
Mississippi. 
Missouri. 4 
Gayoso | 
ee 
| 
Olden 
Oregon. 
Nebraska. 
sess 
Lexington 
ew Hampshire. 
‘ew Jersey. 
ew Mexico. | 
ew York. | 
Friendship | 
North Carolina. 
Rev——6 
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Taste XIV.—Mazimum rainfall in one hour or less, August, 1895. 


Stations. 


Atlanta, Ga. *......-.- 
Baltimore, Md. ..... 


Bismarck, N. 


Chicago, 
Cincinnati, Ohio ...... 
Cleveland, Ohio. . 
Denver, Colo, $006 
Detroit, Mich 


Dodge City, Kans. . 
Eastport, Me ....-..- 


Galveston, 

Indianapolis, Ind .....- 

Jacksonville, Pla 

Kansas City, Mo 
Fla 


Key West, 
Louisville, 


Marquette, Mich. . 


Memphis, Tenn...... 
Milwaukee, Wis. 
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Maximum rainfall in— 


~ 


ee 


Little pect, Ark 


Date. 


Avaeust, 1895 


Taste XIV.—Mazimum rainfall—Continued. 


— 


Stations. 


Nantucket, Mass .......... wose 
Nashville, 
New Orleans, La....... 
New York. N.Y ..... 60 
Norfolk, Va. ..... 90 


Philadelphia, Pa....... 
Portiand, Me* ......... voce 
Rochester, N.Y ...... 
Salt Lake City, Utah ..........sse0000 
San Francisco, Cal......... 


Vicksburg, Miss......... oun 
Washington, D. 


Maximum rainfallin— 


> 


wes 


3 
ES 


* 


5 min. | Date. thour. | Date. 5 min.| Date. | 10min. | 
Inch. | qi Inch. 
17 | 17 0.30 | 
033| a1 | ai | | 
0.25 | | | 0.17 
0.21 0.35 
0.02 0.09 
6 0.05 
| | 0.28 | 
0.01 18 
| 0.43 3 
| 0.10 27 
| | | | 0.32 13 
| 
| | 
| | 
| | | 
| 
| 
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Chart V. Relative Variations of the Horizontal Magnetic Force and the Northwest Pressures 
and Temperatures. 


17 \78 | 19\20 | 21 \22 \23 | 24 | 25 \26 28|29'\30\3/ 
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64 | 52 | | -/0 |-20 


| 62 |65 |-vo |-72 | -7 


an 
= 
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“7 


a 
\ 
VY 
Worth West Temperatures \Pressug Horizontal Magnetic Force 
RS ES ES SE 
74 | 74 Oo o | +2 3006 4390| 50/| +7 | *#/ | #6 
2 75 | Ja | |e | 2999 | 4360| 500|-2 | +/ | +2 
76) | | #2 | 79 | 4385| 500| +4 | +2 | +6 
4 75 | 67 | -4 | #/ | =| 4386) 5/2 | | | 43 
5 73|09|) oO} | -3 95 | 4380| 541) | +/ | | 4/0 
6 77 | 70 | O |-3 | -2 7 | 4389| +1 | | +8 
7 | 0 66 |4369| 493| | | -3 
8 
/0 
/2 


‘ 4 ’ 


.22 | +/8 
2993 | +3 -2 +2 


x See the Jex/- 


| i 
| + 
| Magnetic rau 
Force. -70 
-20| 
‘ 29.60\| 
29801. 
Pressure3200| 
3020 
ww 
| | 
| | 
| 
56 | 70 | 65 | -4# | -7 30/3 | 4340| 46./ | -3/ | -27 | -/4* 
57 | 65 | 69 |-9 | -3 | -/ 29.94 | 4360| 469 | | -/78 | -/2 
60 | | 79 | -6 |-3 | 44 | .8/ |4363|479| -6 |-7 | -s 
56 | 72 | 65 |-0 |-2 |-7 | .97 | 4380| 480 | +/2 | | +6 
52 | 68 | 6 | -4|-6 | |-4 | 30/5 | 4376| 999 | +9 | 445 | 
53 | 65 | | -3 1-9 | - | .08 | 4362| 495| -4 | 4/2 | +0 
19| 55 | 68 | 64|-v7 | -6 | | -2 00 | 4376| 488 | +/ | 76 | 47 
20| 58 | 70 | 74 | -8 | -4 | +2 | 29.73 | 4376|49,.2 | 4/2 | | 
| 70 |W |-6 | -4@ | -s | #2 80 | 4377| F9.3| +/4 | | +6 
| 22|56 | 67 | 66 | | -7 | -6 |-2 .93 | 4380| 492) 4/8 | | +/8 
| 23157 | 65 |69|-9 |-9 |-3 | ~ | 3003 |4390| 500 | +29 | +22 | +28 
24\60|69 |73 |-6 |-56 | 7 | +3 | 29.75 |4372|4¢86|+/2 | +9 | +3 
| 25| 55 | 68 | 70 | -// |-6 | -2 | Oo 78 | 4367|476 | +8 Oo | +6 
26 53 62 | -73 -/2 -/3 3O0.0F | F379 |47.8 | +/44- 
|, 27| 54 | 56 | 60 |-/2 | -8 |437.7|48.7 | +20 | 4/3 | +/9 
| 28|57 | 63 | 65 |-9 |-7 |-7 | -3 02 |4372|4a8|+/6 | +5 | +6 
29| 5/ | 68 | 62 |-4 1-9 | -70 | -5 00 |4356|474| +/ |+2 |+4 
| 30 | 50 | -9 


